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7
Dopamine receptor D5 expressed on dendritic cells promotes CD4*
T-cell-mediated autoimmunity

C. Prado Terrazas,*' F. Contreras,*! H. Gonzalez*' & R. Pacheco*
*Fundacion Ciencia para la Vida, Santiago, Chile, TUniversidad Andres
Bello, Santiago, Chile

Dendritic cells (DCs) are responsible for priming T-cells and for
promoting their differentiation from naive T-cells into appropriate
effector cells . Emerging evidence points toward neurotransmitters not
only mediates interactions into the nervous system, but can also
contribute to the modulation of immunity. Accordingly, we have
analyzed the role of dopamine in the regulation of DCs function.

Our results show that DCs express the machinery necessary to
synthesize and to store dopamine. They also express dopamine
receptors D1 (D1R), D2R, D3R and D5R, but only D5R is significantly
down-regulated after LPS-induced maturation. In vitro experiments
indicate that lack of D5R in DCs impairs LPS-induced IL-12 secretion
and consequently attenuates activation and proliferation of antigen-
specific CD4" T-cells in co-culture experiments. To determine the
relevance of D5R expressed on DCs in vivo, we studied the role of this
receptor in the modulation of a CD4" T-cell-driven autoimmunity.
Importantly, D5R-deficient DCs prophylactically transferred to a WT
recipient were able to reduce the severity of Experimental Auto-
immune Encephalomyelitis (EAE). Furthermore, we examined the
phenotype of the CD4" T-cells infiltrated into the central nervous
system during the peak of the disease. Mice transferred with D5R-
deficient DCs showed a significant reduction in the percentage of
infiltrating Th17 cells without differences in the percentage of Thl cells
when compared to animals transferred with wild-type DCs.

Our findings demonstrate that D5R expressed on DCs, by
contributing to CD4" T-cell activation and differentiation to Th17
phenotype, is able to modulate the development of an autoimmune
response in vivo.

1

Deletion of the signal transduction molecule p14 under the CD11c
promotor impairs the development of the murine Langerhans cell
network

F. Sparber,* N. Amberg,"' ]. Scheffler," M. Hermann,® B. Reizis,’

L. A. Huber,* P. Stoitzner* & N. Romani*

*Department of Dermatology, Innsbruck Medical University, Innsbruck,
Austria, "Institute for Cancer Research, Medical University of Vienna,
Vienna, Austria, *Division of Cell Biology, Biocenter, Innsbruck, Austria,
SKMT Laboratory, Innsbruck Medical University, Innsbruck, Austria,
‘IColumbia University Medical Center, New York, NY, USA

Aim: Dendritic cells (DC) are important regulators of immunity and
tolerance. To fulfil their antigen presenting capacity, DC need to
process and distribute incorporated antigen via endosomal sorting to
distinct cellular compartments so that they can present it to effector T

cells. The extracellular signaling-regulated kinase (ERK) cascade is
involved in endosomal sorting processes. Hence, we investigated the
role of the adaptor molecule p14, an essential part of the ERK cascade,
in the context of DC function.

Methods: We generated a DC specific knock out mouse model by Cre-
CD11c-mediated ablation of p14. Phenotypical analysis of the DC
populations was carried out by flow cytometry analysis as well as with
immunofluorescence microscopy of epidermal sheets and cryostat
sections.

Results: We noted greatly diminished numbers within the fraction of
migrating DC in the skin-draining lymph nodes of both Langerhans
cells and langerin® CD103" dermal DC. The reduced number of skin
DC, especially epidermal Langerhans cells was further confirmed by
quantitative and qualitative analysis of the skin. Investigating the
ontogeny of Langerhans cells by analysing the skin of newborn mice,
revealed, that Langerhans cells are capable of populating the epidermis
within 3 days after birth. However, the maintainance and homeostasis
of the network is affected in p14 knock-out mice as indicated by a
constant loss of Langerhans cells starting within 1 week after birth. The
responsible mechanisms are being studied.

Conclusion: In summary, our observations identify pl4 as an
important molecule regulating the homeostasis of the Langerhans cell
network.

16
Dendritic cell: T cell interaction in the liver during Th2-mediated
fibrotic disease

J. G. Borger, A. T. Phythian-Adams, R. J. Lundie & A. S. MacDonald
Institute of Immunology and Infectious Research, University of
Edinburgh, Edinburgh, UK

Dendritic cells (DCs) are professional APCs that recognise and respond
to pathogens and orchestrate T cell polarisation. While DC:T cell in-
teraction is well characterised for Thl-inducing pathogens, it is much
less defined in the context of Th2-inducing pathogens. We have
addressed the role of DCs during murine infection with the medically
important parasitic helminth Schistosoma mansoni, which causes
chronic disease that is associated with a potent Th2 response and
severe liver fibrosis. We have characterised the interaction of DCs and
T cells within the liver, a major site of S. mansoni egg deposition and
granuloma formation leading to fibrosis and disease pathology. Using
flow cytometry and thin section confocal microscopy, we demonstrate
that DCs and T cells accumulate in the liver prior to egg deposition
and colocalise within and around S. mansoni granulomas by 6 weeks
post-infection, with development of granulomatas and severe fibrosis
evident from week 8. Depletion of CD11c" DCs resulted in a loss of T
cell homing to the infected liver coincident with impaired Th2 de-
velopment. Ongoing work is assessing the impact of this altered
granuloma formation on fibrosis, alternative activation of liver mac-
rophages, and the organisation of T and B cells within the secondary
lymphatics.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Structural and biophysical binding parameters that govern T-cell
antigen discrimination

D. K. Cole, A. Bulek, P. Rizkallah, A. Schauenburg, K. Miles, E.
Edwards, F. Madura, C. Holland, A. Godkin, G. Doltan, B. Laugel,
J. Bridgeman, J. Pentier, M.-P. Tan, M. Clement, J. Miles, K. Ladell,
J. Ekeruche, E. Gostick, L. Wooldridge, J. McLaren, A. Fuller, D.
Price, A. Lissina & A. Sewell

Medicine, Cardiff University, Cardiff, UK

T-cells direct adaptive immune responses through a specific interaction
between the clonotypically expressed T-cell receptor (TCR) and pep-
tide-major histocompatibility complex (pMHC) antigens on the target
cell surface. The molecular rules that drive MHC restriction, and allow
T-cells to differentiate between peptides derived from healthy and
diseased cells, remain poorly understood. Thus, there exist a number of
different, and sometimes conflicting, models that describe the struc-
tural and biophysical determinants that govern T-cell reactivity.

We have recently determined the atomic structures and biophysical
properties of a range of anti-viral, anti-tumour and anti-self specific
TCRs in complex with their cognate antigen, and a range of antigenic
variants. Using T-cell clones that express these specific TCRs, we have
investigated the molecular rules that govern antigen recognition in
these systems. Our new data reveal important insights into how the
antigenic origin of peptide epitopes affects TCR/pMHC binding
parameters and the quality of T-cell responses. Furthermore, these
studies have furthered our understanding the principles that govern
pMHC recognition by T-cells. Overall, our findings will contribute
towards improved strategies for the rational development of
immunotherapeutic approaches, such as vaccines, for the treatment
of infectious diseases, cancer and autoimmune disease.

37
CTLA-4 activates the hippo pathway to regulate terminal
differentiation of the CD8* T cell

J. E. D. Thaventhiran,* A. Hoffmann,” L. Magiera,""i

M. Brunner-Weinzierl® & D. T. Fearon*

*Division of Infection and Immunity, Department of Immunology,
University College London, Royal Free Hospital, London, UK, T
Department of Medicine, University of Cambridge, Cambridge, UK,
YCRUK Cambridge Research Institute, Li Ka Shing Centre, Cambridge,
UK, SDepartment of Experimental Pediatrics, University Hospital,
Otto-von-Guericke University, Magdeburg, Germany

Replicating, antigen-specific CD8" T cells must not commit to term-
inal differentiation until there has been sufficient clonal expansion. The
Hippo pathway of organ size control mediates this requirement by
linking expression of the differentiation-inducing transcription factor,
Blimp-1, to contact between replicating cells, which would be depen-
dent on their frequency. TCR and IL-2R stimulation assemble the
Hippo pathway in the CD8" T cell by inducing expression of WW45,
Mobl, Latsl, and YAP, the transcriptional co-activator that mediates
organ growth. Contact between activated CD8" T cells triggers the
Hippo pathway, causing serine phosphorylation and degradation of
YAP. This is suppressed by addition of naive CD8" T cells, indicating
that the ligand-receptor pair triggering the Hippo pathway is expressed
only by activated cells. The ligand was identified by suppressing YAP
degradation with blocking CD80/86 antibody, and the receptor was
defined by inducing YAP degradation by crosslinking CTLA-4. That
YAP regulates differentiation was shown by ectopically expressing a
non-phosphorylatable, stable form of YAP in activated CD8" T cells,
which suppressed Blimp-1 expression in vitro, and the differentiation/
senescence marker, KLRG1, in vivo. This role for CTLA-4 was con-
firmed by the presence of YAP in T cells from CTLA-4—/—, but not
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CTLA-4+/-, mice and similar suppression of KLRG1 in vivo. There-
fore, in a process that resembles quorum sensing, the Hippo pathway
regulates terminal differentiation of the CD8" T cell.

38
CD3 limits the efficacy of TCR gene therapy in vivo

M. Ahmadi,* J. King,* S.-A. Xue,* C. Voisine,* A. Holler,*

G. Wright,* J. Waxman,” E. Morris* & H. Stauss*

*UCL, London, UK, "Department of Oncology, Imperial College London,
Hammersmith Hospital, London, UK

The function of T cell receptor (TCR) gene modified T cells is de-
pendent on efficient surface expression of the introduced TCR a/b
heterodimer. We tested whether endogenous CD3 chains are rate-
limiting for TCR expression and antigen-specific T cell function. We
show that co-transfer of CD3 and TCR genes into primary murine T
cells enhanced TCR expression and antigen-specific T cell function
in vitro. Peptide titration experiments showed that T cells expressing
introduced CD3 and TCR genes recognised lower concentration of
antigen than T cells expressing TCR only. In vivo imaging revealed that
TCR + CD3 gene modified T cells infiltrated tumors faster and in
larger numbers, which resulted in more rapid tumor elimination
compared to T cells modified by TCR only. Following tumor clearance,
TCR+CD3 engineered T cells persisted in larger numbers than TCR-
only T cells and mounted a more effective memory response when
re-challenged with antigen. The data demonstrate that provision of
additional CD3 molecules is an effective strategy to enhance the
avidity, anti-tumor activity and functional memory formation of TCR
gene modified T cells in vivo.

51

Th1/Thay cell induction following vaccination with the novel
tuberculosis vaccine MVA85A and their role in Mycobacterium
tuberculosis challenge

K. Griffiths, E. Stylianou, H. Poyntz, G. Betts, H. Fletcher &
H. McShane
The Jenner Institute, University of Oxford, Oxford, UK

The efficacy of Bacille Calmette-Guérin (BCG), the current vaccine
against tuberculosis (TB), is variable, ranging from 0% to 80%. In-
terferon (IFN)-y has long been known to be essential for protection
against TB disease, however data is now emerging on a role for in-
terleukin (IL)-17 in both murine and bovine TB vaccine studies, as well
as in humans.

MVAS5A is a novel investigational vaccine designed to enhance
BCG. Here we show that MVAB85A induces a population of IFN-y*IL-
17" CD4™ T cells in mice, and that mucosal vaccination induces higher
levels than systemic vaccination. Co-administration of cholera toxin,
an adjuvant known to induce IL-17 production, with BCG, and
subsequent boosting with MVA85A enhances secretion of IL-17 from
both single-positive and IFN-y"IL-17" CD4" T cells. After aerosol
Mycobacterium tuberculosis challenge, BCG+ cholera toxin prime -
MVABS5A boost vaccinated animals have lower CFU counts than BCG -
MVABS85A vaccinated animals. This suggests that IL-17 may play a role
in MVA85A-induced protection against TB disease.

These studies are important to developing an understanding the
mechanisms of protection against TB disease and aim to uncover
immune responses that could be targeted in the quest for an effective
TB vaccine.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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56
The role of cytokine and TCR signaling in the development of
regulatory T cells

D. Marshall* & B. Seddon’

*Immune Cell Biology, National Institute for Medical Research/UCL,
London, UK, "Immune Cell Biology, National Institute for Medical
Research, London, UK

FoxP3" regulatory T-cells (Treg) are essential for preventing auto-
immunity by the immune system. The dynamics and signalling re-
quirements for Treg development in the thymus are not well
understood. To investigate this, we used mice bearing a FoxP3 reporter
allele (GFP™"?), in which Zap70 expression is controlled by a Tet-
inducible transgene (TetZap70) that is induced by administration of
antibiotic doxycycine (dox). Zap70 deficient thymocytes are arrested at
the CD4" CD8" double positive stage of development. Induction of
Zap70 expression by dox therefore restores positive selection. In
timecourses of Zap70 induction of TetZap70 GFPF>*® mice, we found
that Treg develop after day 3. T, remained in the thymus until d7, at
which time GFP" Treg were first detected in peripheral lymphoid or-
gans.

Previous studies have described a role for the cytokines IL-2 and
TGEFp for the intrathymic induction of FoxP3. Using the TetZap70
GFP™** mice we investigated the temporal requirement for these
cytokines during T,., development. Through the use of blocking
antibodies and the addition of cytokine-antibody complexes we
observed T, emerging CD25". Theg then increased CD25 expression
levels in an IL-2 dependant manner, contrary to previous models.
Additionally, despite a recognised role in generation of Treg from
mature T cells, we found no role for TGFS in thymic Treg
development.

We therefore propose an alternative model for the thymic induction
of FoxP3 in which TCR signals alone are sufficient to induce FoxP3
expression but that continued development of Treg is reinforced by IL-
2.

57
The PI3Ks p110a and p110d control regulatory T cell function

E. C. M. Slack,"’T D. R. Soond,* C. L. Scudamore,+ 0. A. Garden' &
K. Okkenhaug*

*The Babraham Institute, Cambridge, UK, "The Royal Veterinary
College, London, UK

CD4" Foxp3" regulatory T cells (Tregs) play a crucial role in the
maintenance of self-tolerance and suppression of potentially harmful
immune responses. It has previously been shown that mice expressing
functionally inactive p110J, a class Ia PI3-kinase isoform, have reduced
proportions of Tregs with impaired suppressive function. However, a
parallel abnormality in Th cells in these mice precludes a definitive
interrogation of the role of p110J in Tregs in vivo. Moreover, p110a
has also been implicated in regulatory function, but the interplay be-
tween the isoforms remains unclear. Our work aims to resolve these
issues, using mice that express Cre-recombinase downstream of Foxp3
to delete floxed p110 isoforms specifically in Tregs.

Here we show that mice with Tregs lacking p110J, or both p110J
and p110a, have histopathology indicative of Treg deficits, including
increased lymphoid hyperplasia and intestinal inflammatory cell
infiltration. Treg proportions are reduced in secondary lymphoid
organs. Tregs from both mice express lower levels of CD38, a marker of
highly suppressive Tregs. Accordingly, the prevalence of ‘antigen-
experienced’ CD4" T cells and dendritic cell activation are increased.
These data suggest an intrinsic role for p110 isoforms in Treg function,
and results from preliminary immunisation studies and in vitro
suppression assays support this assertion. Furthermore, it appears
deletion of p110a in Tregs may augment the effects of p1100 deletion
alone. We are currently elaborating upon these observations by using
experimental autoimmune encephalitis to investigate the Treg-intrinsic
roles of p110o and pl10J in autoimmunity, and preliminary data
supports our in vitro findings.

61
Evasion of immunity to Plasmodium falciparum malaria by IgM
masking of protective 1gG epitopes in PfEMP1

L. Barfod,* M. B. Dalgaard,* S. T. Pleman,* M. Ofori,’ R. J. Pleass* &
L. Hviid®

*University of Copenhagen, Copenhagen, Denmark, "Noguchi Memorial
Institute for Medical Resaerch, Legon, Ghana, *Molecular Biochemical
Parasitology, Liverpool School of Tropical Medicine, Liverpool, UK,
SCentre for Medical Parasitology, University of Copenhagen, Copenhagen,
Denmark

Plasmodium falciparum malaria is a major cause of mortality and
severe morbidity. Its virulence is related to the parasite’s ability to
evade host immunity through clonal antigenic variation and tissue
specific adhesion of infected erythrocytes (IEs). The P. falciparum er-
ythrocyte membrane protein 1 (PfEMP1) family is central to both.
Here, we present evidence of a P. falciparum evasion mechanism not
previously documented: the masking of PfEMP1-specific IgG epitopes
by nonspecific IgM. Nonspecific IgM binding to erythrocytes infected
by parasites expressing the PfEMP1 protein VAR2CSA (involved in
placental malaria pathogenesis and protective immunity) blocked
subsequent specific binding of human monoclonal IgG to the DBL3X
and DBL5¢ domains of this PFEMP1 variant. Strikingly, a VAR2CSA-
specific monoclonal antibody that binds outside these domains and
can inhibit IE adhesion to the specific VAR2CSA receptor chondroitin
sulfate A was unaffected. Nonspecific IgM binding protected the
parasites from FcyR-dependent phagocytosisof VAR2CSA+ IEs, but it
did not affect IE adhesion to chondroitin sulfate A or lead to Clq
deposition on IEs. Taken together, our results indicate that the
VAR2CSA affinity for nonspecific IgM has evolved to allow placenta-
sequestering P. falciparum to evade acquired protective immunity
without compromising VAR2CSA function or increasing IE suscept-
ibility to complement-mediated lysis. Furthermore, functionally im-
portant PfEMP1 epitopes not prone to IgM masking are likely to be
particularly important targets of acquired protective immunity to
P. falciparum malaria.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Comparison of the safety and immunogenicity of a candidate TB
vaccine, MVA8sA, given by the intramuscular or intradermal route
in BCG-vaccinated adults

S. Harris,* J. Meyer,Jr L. Satti,* M. Kostov,* R. Rowland, I. Poulton,"
H. Poyntz,* R. Tanner,* P. Lillie,” A. Lawrie,” A. Hill* &

H. McShane*

*Jenner Institute, Oxford, UK, TCentre for Clinical Vaccinology and
Tropical Medicine, University of Oxford, Oxford, UK

MVABS85A, a recombinant Modified Vaccinia virus Ankara expressing
the Mycobacterium tuberculosis antigen 85A, can improve BCG-in-
duced protection in pre-clinical animal models and is highly
immunogenic in BCG-vaccinated volunteers. MVA85A has been ad-
ministered intradermally (ID) in all human trials, with no vaccine-
related serious adverse events, however, if it proves to be safe and
immunogenic by the intramuscular (IM) route, then this may be the
preferred route in subsequent trials.

In this Phase 1 clinical trial, 24 healthy, BCG-vaccinated adults
received 1 x 10% pfu of MVAS5A, either by IM or ID injection. The
primary immunological readout was the ex-vivo IFN-y ELISpot,
performed on fresh PBMC at screening and 7, 14, 28, 84 and 168 days
post-vaccination, stimulating with overlapping pools of antigen 85A
peptides. Safety of the vaccine was assessed at all time points.

MVAS5A, given by the IM route, was safe and well tolerated in 12
healthy adults and produced a potent immune response to antigen 85A
peptides, not significantly different to that induced by the ID route.
Gene expression studies also found there to be no significantly
differentially expressed genes between the two routes. Further flow
cytometry is planned to fully characterise the immune response
induced by these routes.

83
Expression of lineage defining transcription factors in dual
cytokine secreting human CD4* T cells

S. M. Restorick,* M. Voice,* E. G. Yates,* L. Durant,* P. Moss' &
S. J. Curnow*

*Centre for Translational Inflammation Research, Birmingham, UK,
TSchool of Cancer Sciences, College of Medical and Dental Sciences,
University of Birmingham, Birmingham, UK

CD4" T helper (Th) subsets can be defined by the cytokines they
produce and their transcription factor expression. The paradigm of
Tbet and IFNy denoting Th; cells, GATA-3 and IL-5, IL-4 and IL-13
indicating a Th, phenotype, and RORC and IL-17 signifying a Th, cell
is well established. Initially these subsets were thought to have a stable
phenotype however there are small subsets of cells that co-express
cytokines normally attributed to separate lineages (e.g. IFNy*IL-17",
IFNy"IL-5" etc.). The expression of the lineage defining transcription
factors in these dual cytokine secreting subsets, especially in humans,
has not been fully investigated. At a single cell level using multi-colour
flow cytometry we wished to determine if the expression of two line-
age-defining cytokines is mirrored by expression of both lineage-de-
fining transcription factors.

We have shown that Tbet was expressed in cells secreting IFNy in
combination with other cytokines (IL-10, IL-5 and IL-17) at similar
levels to those cells producing IFNy only. This was also the case for
cells expressing IL-5 and GATA-3. Consequently there was co-
expression of the lineage defining transcription factors Tbet and
GATA-3 in cells that co-express IL-5 and IFNy. The results for IL-17
and RORC however were inconclusive. Interestingly there was a
significantly lower level of IFNy being produced per cell when co-
expressed with either IL-17 or IL-5 compared to cells secreting IFNy
only. We are currently investigating if these changes in IFNy expression

Abstracts 55

in dual cytokine-secreting cells may be due to changes in transcription
of the IFNy gene.

112
High throughput VD) repertoire analysis to analyse the relation-
ship between subsets of memory B cells

D. Dunn-Walters,* Y.-C. Wu* & D. Kipling’
*Immunobiology, King’s College London School of Medicine, London,
UK, "Pathology, Cardiff University, Cardiff, UK

B cell repertoire diversity is vital for a healthy immune system and is
achieved by rearrangement of IGHV, IGHD and IGHJ regions to en-
code an antibody heavy chain, which is then used in combination with
a kappa or lambda light chain comprising IGKV and IGK]J or IGLV
and IGLJ genes. A number of factors can change the repertoire of a
population; positive selection results in expansion of cells that re-
cognise a particular challenge, and negative selection is a key feature of
self tolerance whereby B cells carrying an autoreactive BCR are deleted
or undergo receptor editing. We have used high throughput sequen-
cing analysis of the repertoire from phenotypically different popula-
tions of B cells to determine their relationship to each other. Our
results cast doubt on the validity of CD27 as a marker of memory B
cells, and we have also shown that the repertoires of different B cell
populations can change with age.

124
NK cell regulates T cell priming during influenza A/H1N1 infection

M. Q. Ge,* A. W. S. Ho,+ Y. Tang,* K. H. S. Wang,* B. Y. L. Chua,*
S. Gasser* & D. M. Kemeny*

*Microbiology, National University of Singapore, Singapore, 'Tmmunol-
ogy, A*STAR, Singapore, Singapore

An effective immune response against influenza A infection depends
on generation of virus-specific adaptive immunity. Natural Killer (NK)
cells are one of the first-line defenses against influenza. We set out to
delineate the role of NK cell in T cell immunity in influenza infection.
With a mouse model using Influenza A/PR/8/34, we show that T cell
activation mainly occurs in the posterior MLN (pMLN). Depletion of
NK cells significantly impairs both DC and T cell recruitment into the
posterior MLN. Similar reduction of T cell recruitment is observed
when DC migration is blocked by pertussis toxin, suggesting that NK
cells could mediate T cell recruitment indirectly through their effects
on DC migration. This appears that T cell recruitment depends on
IFN-g and transfer of IFN-g competent lymphocyte activated killer
cells into IFN-g™'~ mice can restore T cell recruitment. Additionally,
NK depletion reduces the uptake and presentation of viral antigen by
DCs and significantly impaired virus-specific T cell responses. Both
IFN-g~/~ and perforin™~ mice show reduced influenza antigen uptake
by DCs, suggesting that the ability of NK cells to influence DC antigen
presentation is mediated by both IFN-g and perforin-mediated me-
chanisms. These observations suggest that NK cells play a critical role
in the uptake and transport of influenza virus and its capacity to prime
the adaptive immune response against influenza.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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128
Efficient generation of anti-viral CD8* T cell immunity is
dependent on the death receptor 3/TL1A pathway

J. P. Twohig,* M. Marsden,* S. M. Cuff,* J. R. Ferdinand,” A. M.
Gallimore,* W. V. Perks,* A. Al-Shamkhani,’ I. R. Humphreys* &
E. C. Y. Wang*

*Department of Infection, Immunity & Biochemistry, Cardiff University
School of Medicine, Cardiff, UK, TCancer Sciences, University of
Southampton School of Medicine, Southampton, UK

Aims: Death receptor 3 (DR3, TNFRSF25), the closest family relative
to tumour necrosis factor receptor 1 (TNFR1), promotes a number of
CD4" T cell-driven inflammatory diseases. We investigated whether
the DR3/TL1A pathway plays a role in CD8" T homeostasis and anti-
viral immunity.

Methods: We used the murine cytomegalovirus (MCMV) and
recombinant vaccinia virus (rVV) models of infection in DR3-wildtype
and DR3-deficient mice. The expression and role of DR3 on purified
murine T-cells stimulated ex-vivo was also studied.

Results: We show that DR3 is expressed by naive CD8" T cells, with
TCR activation increasing its cell surface levels and altering the ratio of
DR3 mRNA splice variants. Both CD4" and CD8" T cell responses
were dramatically reduced in DR3-deficient mice during acute
infection. DR3-dependent expansion of virus specific CD8" T cells in
response to MCMV challenge was driven by enhanced proliferation,
not decreased cell death, and appeared CD4-independent. Importantly,
impaired cellular immunity in virus-infected DR3-deficient hosts was
associated with elevated MCMV viral loads during the acute phase of
MCMV infection.

Conclusion: This is the first description of DR3 regulating pathogen-
specific T cell function in vivo and implicates the DR3/TL1A pathway
as a potential target for boosting anti-viral T cell immunity.

135
Rapid, column-free two-step procedure for the enrichment of
human Thay cells from peripheral blood

M. Fairhurst, J. Yu & T. E. Thomas
STEMCELL Technologies, Vancouver, BC, Canada

Human Th17 cells are key drivers of autoimmune and allergic reac-
tions. They can be characterized by expression of surface receptors
including CCR6, CCR4, CD161 and IL-23R, but lack of CXCR3 ex-
pression. They produce IL17 cytokines, are typically IL-17*TFN-y~ and
express the lineage-specific transcription factor RORC2.

A major disadvantage of current isolation methods is the
requirement for previous in vitro stimulation. We have developed a
two-step EasySep™ immunomagnetic column-free method for the
enrichment of CD4+ CXCR3— CCR6" cells from fresh peripheral
blood nucleated cells. Firstly, non-CD4 T-cells and CXCR3+ cells are
targeted for depletion using dextran-coated magnetic particles and a
cocktail of antibody complexes. Labeled cells are separated using an
EasySep™ magnet, and pre-enriched CD4 T-cells are poured off. Next,
CCR6+ cells are positively selected from the pre-enriched fraction.
Labeled cells remain in the tube in the magnet while unwanted cells are
then poured off. The procedure can be fully automated using
RoboSep™. Starting with a frequency of 5 + 2% CD4+CXCR3—~CR6+
cells, purities of 94 £ 3% (n = 10) are obtained. Enriched cells show
increased levels of IL17 secretion (minimal IFN-y) by ELISA and
intracellular staining and increased RORC2 mRNA expression over
total CD4 or CD4"CXCR3" T-cells. Enrichment of unstimulated
human Th17 cells enables the investigation of adaptive immune
responses and regulation mechanisms required for the development of
future therapies.

136
A simple and rapid method for the isolation of untouched human
naive and memory CD8 T cells

M. Fairhurst, V. Posarac, K. McQueen & T. E. Thomas
STEMCELL Technologies, Vancouver, BC, Canada

CD8 T cells play a central role in the adaptive immune response to
intracellular pathogens. The human CD8 T cell pool is comprised of
several phenotypically and functionally distinct sub-populations, in-
cluding naive cells that have not encountered antigen and express
CD45RA and CCR7, and previously activated memory cells, primarily
defined by CD45RO expression. Current protocols for the isolation of
these populations are time-consuming and require the use of columns.
We have developed two new Kkits for easy and rapid isolation of naive
(CD45RA+CCR7+) and memory (CD45RO+) CD8 T cells from
PBMCs by immunomagnetic, column-free cell separation (Easy-
Sep™). Non-CD8 T cells and unwanted CD8 T cell subsets are tar-
geted for depletion by antibody complexes crosslinked to dextran-
coated magnetic particles. The labeled cells are separated using an
EasySep ™ magnet and the desired fraction is poured off. Each pro-
cedure is performed in less than an hour and can be fully automated
using RoboSep™. The mean enrichment purities for the naive and
memory CD8 T cell kits are 89 + 3% and 86 + 4, respectively. The kits
provide a simple and efficient means of isolating untouched human
naive and memory CD8 T cells that are ideal for downstream assays.

155
Human Th17 responses: the effect of T-cell density

H. A. Purvis, A. E. Anderson & C. M. U. Hilkens
Institute of Cellular Medicine, Newcastle University, Newcastle Upon
Tyne, UK

Both the cytokine milieu and quality of T-cell activation are capable of
determining effector CD4" T-cell development. We recently found that
low strength T-cell activation promotes Th17 responses via a Ca>'/
NFATc] dependent mechanism. Here we extended these investigations
by assessing the effect of T-cell density on Th17 responses. Memory
CD4" T-cells were activated with anti-CD3/anti-CD28 beads at a high
strength stimulus of 1:1 cell:bead ratio, in the presence of proThl7
cytokines IL-1f, TGF-f, and IL-23. Cell density was decreased from
1 x 10° cells/ml to 0.0625 x 10° cells/ml, maintaining a 1:1 cell:bead
ratio. After 6 days the number of IL-17- and IFN-y-producers were
determined by intracellular cytokine staining and flow cytometry. Our
results demonstrate that low cell density significantly increased both
the proportion and absolute numbers of IL-17* cells. Titration of
proTh17 cytokines revealed that the effect was not due to excess cy-
tokine availability. Furthermore, Thl responses were unaffected by cell
density, suggesting an IL-17-selective effect of cell density. STAT3 and
Aryl hydrocarbon Receptor (AhR) are two transcription factors in-
volved in promoting Th17 responses. Previous studies have indicated
that STAT3 and AhR activation and expression may in part be dictated
by cell density. We found an increased level of STAT3 phosphorylation
and AhR expression in low density T-cells, compared to high density
T-cells, possibly explaining how activation of T-cells at low density
favours Th17 responses. These findings provide new insights into the
complex range of factors capable of affecting Th17 responses, and have
important implications for in vitro differentiation models.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Foal immunodeficiency syndrome (FIS) — Identifying the genetic
basis

LY. Fox-Clipsham,*’+ J. E. Swinburne* & S. D. Carter’
*Animal Health Trust, Newmarket, UK, "Veterinary Immunology,
University of Liverpool, Liverpool, UK

FIS is characterised by weakness, anaemia and severe multiple
opportunistic infections of young foals. FIS is 100% fatal within
6—12 weeks; no treatments are effective. The profound anaemia is
non-regenerative and PCVs may be as low as 3%. Circulating PMN
and T lymphocytes are normal in number and function. However,
there is an almost complete lack of circulating B-lymphocytes and
circulating immunoglobulins, and reduced numbers of B lymphocytes
in spleen and lymph nodes.

This novel immunodeficiency is an autosomal recessive genetic
disease and carriers (heterozygotes) are clinically normal; homozygotes
all die within a few weeks of birth. Hence, it was important to identify
the FIS genetic lesion(s), develop a DNA-based diagnostic test and
screen equine populations.

A panel of 286 equine microsatellites identified a large suspect
region on chromosome 26 as the most likely candidate. A Genome
Wide Association Study (GWAS) using the Illumina 54K Equine SNP
chip confirmed and narrowed the critical region to 1.2 Mb. This region
was captured by a NimbleGen Sequence Capture array and sequenced
(Roche 454). From this, one SNP survived critical analysis being
homozygous in FIS foals, heterozygous in obligate FIS carriers and
absent in normal ponies. This SNP is exonic and results in an amino
acid change in SLC5A3. A diagnostic test for the SNP is now available.

Population studies indicate 42—48% of Fell ponies, 10—18% of
Dales ponies and 2% of Coloured ponies are carriers. It is now feasible
to develop breeding regimes to eradicate FIS from equine populations.

164
The role of pTa isoforms in aff T cell development

C. L. A. Grandjean, J. Mahtani-Patching, D. J. Pang, S. C. Williams &
D. J. Pennington

Blizard Institute, Barts and The London School of Medicine, Queen Mary
University of London, London, UK

off T cells are heterogenous with respect to their thymic selection and
function. Commitment to the «ff lineage requires progression through
the f-selection checkpoint, a transition that requires surface expression
of the preTCR by immature thymocytes. The preTCR is composed of a
rearranged TCRf chain, the invariant pTo chain, and various CD3
signalling molecules. The availability of two alternatively-spliced pTo
isoforms (referred as pTe® and pTo®), provide the cell with the choice
between two distinct preTCR complexes (preTCR® and preTCRP).
However, the truncated form; pTocb, has been frequently omitted in
studies or described as non-functional despite previous work sug-
gesting the opposite. Here, we have hypothesized that the heterogeneity
of ofi T cell subsets is mainly driven by the presence of the two iso-
forms of pTa at the f-selection checkpoint. We have begun to in-
vestigate this by generating transgenic mice in which a BAC pTa*
transgene was re-introduced into a pTo-deficient background that
lacks both pTa isoforms. Together, the preliminary results presented
here suggest that pTo® alone is sufficient for the development of
conventional ab T cell subsets such as CD4" and CD8a" T cells, and T
regulatory cells. However, pTa® does not appear to rescue development
of unconventional CD8xo" TCRoB" IELs of the small intestine. The
implications for development of different populations of off T cells will
be discussed.
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How old are your MHC proteins? The role of protein turnover in
MHC codominance

C. Prevosto,* A. De Riva,* A. Wilson,* S. McDonald,* M. F.
Usmani,* J. S. H. Gaston,* P. D. Charles,” R. Goodman,* T. Key,:E M.
J. Deery” & R. Busch*

*Department of Medicine, University of Cambridge, Cambridge, UK,
TCentre for Proteomics, University of Cambridge, Cambridge, UK,
Tissue Typing Laboratory, Addenbrooke’s Hospital, Cambridge, UK

Allelic variants of MHC glycoproteins are codominantly expressed, but
how thisis achieved biochemically remains unclear. MHC polymorphism
affects protein maturation, but whether the destruction rates of MHC
proteins are also allele-dependent has been explored less. To address this,
dendritic cells (DCs) or B cell lines were labelled with heavy water (’H,0).
MHC molecules were immunoprecipitated, and peptide mass iso-
topomer distributions of tryptic peptides quantified by OrbiTrap MS. The
distributions, which shift during ’H,0 labelling, were used to calculate
fractional protein synthesis and turnover rates determined after correct-
ing for cell growth and protein expression changes. EBV-B cells exhibited
slow MHC class I and II turnover; faster turnover was observed for ma-
turation intermediates and in peptide loading mutants. Immature
monocyte-derived DCs, myeloid and mouse B lymphoma cell lines ex-
hibited substantial MHC protein turnover. Known differences in turn-
over between HLA class I isotypes (HLA-C > B =< A) and LPS-mediated
shutdown of MHC class II turnover in DCs were confirmed. Allelic
polymorphism had little or no effect on MHC protein turnover, as judged
by analysis of allele-specific peptides. In conclusion, the *H,O labelling/
Orbitrap peptide MS approach for measuring protein turnover has been
validated. MHC protein turnover rates depend on the MHC class and
isotype and on cellular context, but are surprisingly allele-independent,
suggesting mechanistic or functional constraints. The molecular regula-
tion and functional consequences of MHC protein turnover remain to be
elucidated. Exceptional cases (HLA-B27, H2-A®’) merit further study in
the context of autoimmune pathogenesis. In vivo studies in mice are un-
derway.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Interleukin 12 mediated recovery of effector cytokine production in
hepatitis B virus-specific CD8+ T cells

A. Schurich,* L. Pallett,* M. Lubowiecki,* H. Singh,* W. Rosenberg+
& M. Maini*

*Immunology and Molecular Pathology, University College London,
London, UK, "Institute of Hepatology, Royal Free Hospital, UCL,
London, UK

CD8 T lymphocytes are vital in resolving HBV infection. However, in
chronically infected patients virus-specific CD8 T cells are depleted by
Bim-mediated attrition, and remaining cells are functionally ex-
hausted. Previously we found that in many patients HBV-specific T cell
responses can be enhanced by blocking the highly expressed co-in-
hibitory marker cytotoxic T lymphocyte antigen 4 (CTLA-4), which
interferes with stimulatory signalling via CD28. However, in other
patients, blocking CTLA-4 alone or even in combination with PD-1
was not sufficient to recover responses.

We therefore investigated the effect of using third signal cytokines to
maximise T cell activation. Our results show that IL-12 but not IFN«
significantly increases IFNy and TNFo production by HBV-specific
CD8 T cells. At the same time IL-12 down-regulates the co-inhibitory
molecule PD-1 and the proapoptotic molecule Bim.

IL-12 can trigger some bystander activation but experiments using
HLA-A2/HBV peptide multimers confirmed significant recovery of
cytokine production by HBV-specific CD8 as early as 16 h post
stimulation. This effect could not be seen in CMV-specific T cells from
patients with CHB, which showed the same magnitude of response
when cultured with or without IL-12. Our findings suggest that
exhausted HBV-specific T cells require augmentation of signal 1 with
signalling via IL-12 (signal 3) to increase effector functions. We hope
that this study will contribute to inform future immunmodulatory
therapies to combat chronic HBV infection.

210

CD141™ human migratory dendritic cells are homologous to murine
CD103+ dendritic cells and excel at exogenous antigen cross-
presentation

M. Haniffa,*" A. Shin," V. Bigley,* N. McGovern,* X.-N. Wang,*
P. Teo,' D. Sng,” J.-M. Won,” F. G. Marinarich, B. Malleret,

P. See,” A. Larbi," H. Zhou, M. Poidingc—:r,Jr S. Pagan,* S. Cookson,*
R. Dickinson,* J. Connolly,* A. Gehring,i A. Bertoletti,i M. Collin*
& F. Ginhoux'

*Newcastle University, Newcastle Upon Tyne, UK, +Singapore Immu-
nology Network, Singapore, Singapore, *Singapore Institute of Clinical
Sciences, Singapore, Singapore

Dendritic cells (DC) are critical regulators of immune responses. DC
heterogeneity implies functional specializations with important re-
levance to any DC-based therapeutic strategies. Significant inroads
have been made into understanding murine non-lymphoid tissue DC
functions but how this translates to human DC biology is unclear. We
undertook a comprehensive analysis of the human non-lymphoid
tissue antigen presenting cell compartment to identify potential
homologues between humans and mice.

Our dissection of the human dermis, lung and liver by multi-
parameter flow cytometry shows the presence of three myeloid DC
subsets; CD1c+, CD14+ and a CD141+CLEC9A+ subset. CD141+ DCs
migrate spontaneously, which was enhanced by XCLI, from skin
explant cultures. Microarray and RQ-PCR analyses revealed equiva-
lence between human interstitial CD141+ DCs with murine interstitial
CD103+ DCs.

Dermal CD141+ DCs were superior to CD1c+ and CD14+ DCs in
activating alloreactive T cell proliferation. All three interstitial DC

subsets internalized exogenous soluble Hepatitis B surface antigen
(HBsAg) but CD141+ DCs were vastly superior at cross-presenting
HBsAg to activate HLA-A2*01 s183-91 restricted CD8" T cell clones.

Blood CD141+ DCs were not in active DNA replication but up to
1.5% of dermal CD141+ DCs were in S/G2/M phase. Blood CD141+
DCs are related to interstitial CD141+ DCs by the acquisition of a
number of surface markers suggesting that interstitial CD141+ DCs are
likely to derive from circulating blood precursors.

Our findings describe a human interstitial DC subset homologous
to murine CD103" DCs with potent cross-presenting capacity that can
be potentially targeted for anti-viral and anti-tumour responses.

224
Elevated serum IL-10 levels are associated with T cell apoptosis in
acute dengue infection

G. N. Malavige,M M. Salimi,” F. Meedin,* L. T. Rohanachandra,*
T. Wijesinghe,* N. Fernando,* S. D. Jayaratne! & G. S. Ogg’
*Microbiology, Sri Jayawardenapura, Nugegoda, Sri Lanka, TUniversity
of Oxford, Oxford, UK, *Medicine, Sri Jayawardenapura, Nugegoda, Sri
Lanka

The occurrence of dengue haemorrhagic fever (DHF) is thought to
result from a complex interplay between the virus, host genetic ma-
keup and host immune factors. We set out to determine possible cy-
tokines that may contribute to the development of severe dengue
infection.

We analyzed lymphocyte subsets and Annexin V expression of
lymphocytes and determined the serum cytokine levels using multiplex
bead array analysis in 112 adult patients with DHF from Sri Lanka. Of
the 112 DHEF patients’ studieds, 29 developed shock.

We found that severe dengue was associated with a reduction of all
T cell subsets and an expansion of the CD56°" NK cell population.
Serum IL-10 levels positively (Spearman’s R = 0.35) and significantly
(P = 0.02) correlated with T cell apoptosis, while IL-10 levels inversely
correlated with T cell numbers (Spearman’s R = —0.31, P = 0.04).
TGFR showed a very significant (P < 0.0001) and positive correlation
(Spearman’s R = 0.65) with platelet counts, suggesting that TGFf and
IL-10 have differential roles during acute severe dengue infection.

In conclusion high serum IL-10 in patients with DHF, associate with
T cell apoptosis and may contribute to the pathogenesis of severe
disease.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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The expression of CD25, CD11b, MHC-II, SWC1, SWC7, CD45RA and
CD45RC on porcine 26 T lymphocytes isolated from different
organs

K. SteEa.nova’*’T & M. Sinkora*

*Department of Immunology and Gnotobiology, Institute of Microbiology,
v.v.i., Academy of Sciences of the Czech Republic, Novy Hradek, Czech
Republic, TFaculty of Science, Charles University, Prague, Czech Republic

The expression of selected molecules was chosen to study porcine 30T
lymphocytes and their CD2/CD8 subsets. Virgin immune system of
germ-free piglets was compared with young and adult conventional
pigs. CD25" T cells are most abundant in mucosa and their amounts
increase with age. On the other hand, CD11b expression on ydT cells
can be found in every studied tissue apart from thymus and their
amounts decrease with age and colonization. Increase in CD25" 6T
cells can be mainly ascribed to CD2"*CD8” subset while decrease in
CDI11b can be ascribed to CD2"CD8™ subset. Activation experiments
revealed that PMA caused increase in both CD25" and CD11b ydT
cells while IL-2 stimulation influence only CD25 expression. Adult
animals are generally less sensitive to activation than germ-free animals
and activation primarily influenced CD2”CD8™ subset. Investigation of
other molecules revealed age dependency for expression of SWCI,
CD45RA/RC and MHC-II, but not SWC7. On the other hand, while
the proportion of SWC1" and SWC7" #0T cells could increase with
stimulation, MHC-II* and CD45RA/RC"* could not. Our findings
indicate that CD25 could represent activation marker for yoT cells
while CD11b and probably SWCI may be considered as possible
developmental markers. The role of MHC-II and CD45RA/RC is
unclear although their expression profile is age-dependent. Significant
is absence of CD11b and lower occurrence of CD25 and CD45RA/RC
expression in the thymus, which is the site of 70T cell development.
This work was supported by grants GA CR 524/07/0087 and P502/10/
0038, GA UK 151-43-251119 and MSMT ME09089.

256
Making tumour-associated antigens more immunogenic; lessons
from positional scanning synthetic combinatorial libraries

J. Pentier, G. Dolton, J. Ekeruche, A. Schauenburg, L. Wooldridge,
P. J. Rizkallah, J. J. Miles & A. K. Sewell
Cardiff University, Cardiff, UK

The melanoma associated antigen (MAGE) family of proteins are
overexpressed in various tumours types. This feature makes MAGE-
derived peptides attractive targets for therapeutic and prophylactic
vaccination strategies. Unfortunately, most-to-all tumour-associated
antigens (TAAs) exhibit low T cell immunogenicity, limiting their use
in vaccine development. Positional scanning synthetic combinatorial
libraries (PS-SCLs) have the potential to overcome this limitation by
‘tweaking’ the affinity between the TAA and the T cell receptor (TCR).
In this study, we generated a T cell clone specific for the MAGE epitope
255YLEYRQVPG,¢, and scanned the clone across a PS-SCL array. The
array identified several residues on several backbone positions which
could improve T cell engagement. Substituting these suggested residues
into the native peptide produced a set of super-agonists which im-
proved T cell recognition 10 000-fold. These data have important
implications for cancer vaccine development.
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Assessment of poly (Lactic:glycolic acid) nanoparticles as an
antigen delivery system for cattle

A. Walters,*" V. Riitho,*' S. Somavarapu,1 T. Rumenapf,’ T. Krey,ﬂ
E. Oviedo-Orta,” F. Steinbach* & S. Graham*

*Virology, Animal Health and Veterinary Laboratories Agency,
Weybridge, UK, TMicrobial Sciences, University of Surrey, Guildford, UK,
tDepartment of Pharmaceutics, London School of Pharmacy, London,
UK, SInstitut fiir Virologie, Justus-Liebig-Universitiit, Giessen, Germany,
“Laboratoire de Pharmacie Galénique et Biopharmacie, Université de
Rennes, Rennes, France

Poly(lactic-co-glycolic acid) (PLGA) is a biologically inert co-polymer
which has been used to deliver a sustained release of antigen in the
form micro- and nanoparticles. Encapsulation of antigen has been
shown simulate a durable type 1 immune response including CD8 T
cell responses through access to cross presentation pathways. Here we
evaluated the use of polymeric nanoparticles as a means of delivering
viral antigens to cattle. Particles synthesised were approximately
300 nm in diameter, possessed a negative surface charge and were
efficiently taken up by bovine dendritic cells. Antigens could be loaded
into the particles using a double emulsion method and loading was
found to be approximately 30% efficient. Using EDC linking, antigen
could additionally be coated to the surface of particles with an effi-
ciency of 75%. Particle pulsed DC were able to stimulate recall T cell
responses when using bovine viral diarrhoea virus (BVDV) antigens.
The optimal particle was evaluated in vivo in a challenge model. Calves
were divided into three groups (n = 6) which received either a com-
mercial BVDV vaccine, control nanoparticles containing OVA and
poly (I:C) or BVDV antigens which were loaded with poly (I:C) into
and coated onto the particles. Antibody and T cell responses induced
by each of the formulations were analysed and the ability to confer
protection evaluated.

268
The role of Zap7o in naive CD8 T cell survival

I. Schim van der Loeff & B. Seddon
Immune Cell Biology, National Institute for Medical Research, London,
UK

TCR signalling is crucial to both T cell development and peripheral
homeostasis. The survival of naive T cells in the periphery is also
thought to depend on constitutive TCR signalling. The tyrosine kinase,
Zap70 is essential for TCR signalling in T cells. The nature of this TCR
dependent survival signal remains controversial. The aim of this pro-
ject is to investigate the role of Zap70 in the transduction of survival
signals in naive T cells. Using mice that conditionally express Zap70 by
means of a tetracycline-inducible system, we found that Zap70 is ab-
solutely required for the maintenance of naive T cells in the periphery.
Loss of Zap70 resulted in a dramatic reduction in mature naive CD8 T
cells in the blood and a loss of T cell development in the thymus,
compared to control mice. This survival defect could not be accounted
for by cell-intrinsic differences in IL-7R or Bcl-2 expression. We are-
currently examining the mechanism of this survival defect using RNA
sequencing by comparing transciptomes from CD8 T cells expressing
low Zap70 to control transcriptomes.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Transcripts encoding ligands of the epidermal growth factor
receptor are differentially expressed by CD4" T cell subsets,
dependent on antigen experience

K. Carney,* W.-Y. Chan," P. Sanapu—Reddy,i G. Hernandez,®

L. Schaffer,® S. R. Head,® S. Haslam," A. Dell," K. Affleck” &

0. Garden*

*Royal Veterinary College, London, UK, "Imperial College London,
London, UK, *UCL, London, UK, *Scripps Research Institute, San Diego,
CA, USA, "GlaxoSmithKline, Stevenage, UK

Amphiregulin (Areg) is one of seven ligands for the epidermal growth
factor (EGF) receptor, synthesised as transmembrane precursors prior
to cleavage by one of a family of metalloproteinases, including the
disintegrin and metalloproteinase domain-containing protein 17
(ADAM17). Several of the ligands are thought to be expressed by T
cells, although little is known about the subsets of T cells involved or
the role of the ligands in the adaptive immune system.

Microarray (GLYCOv4; Affymetrix) investigation of murine naive
(Tn), memory (Tm) and natural regulatory (Treg) CD4" T cells
revealed a greater abundance of Areg transcripts in the latter two
subsets [Treg/Tm: mean 3.15-fold difference, P = 6 X 1077, false
detection rate (FDR) = 4 x 107°; Tm/Tn: mean 2.31-fold difference,
P=5x%x10"% FDR=5x10" (n=4)]. These differences were
confirmed by quantitative (q) RT-PCR using specific TagMan probes
[Treg/Tm: 3.64 £ 1.84 (relative expression * standard deviation); Tm/
Tn: 1641 + 3.9 (n = 5)].

A qRT-PCR screen of the other ligands, the EGF receptor and
ADAMI17 was undertaken. Of the detectable transcripts, mRNA
encoding heparin-binding EGF-like ligand (HB-EGF) was more highly
expressed by the memory and regulatory CD4" T cell populations than
their naive counterparts [Treg/Tm: 4.65 + 0.98; Tm/Tn: 3.02 + 2.58
(n = 4)]. The other transcripts were expressed more evenly across the
cell populations (Treg/Tm: betacellulin, 0.56 + 0.56; EGF, 1.01 * 0.46;
ADAMI17, 1.02 £0.49; Tm/Tn: betacellulin, 1.05 £ 0.63; EGF,
0.99 + 0.39; ADAM17, 1.57 £ 0.68). Current studies are exploring
protein expression of Areg and HB-EGF by the various T cell subsets.
We propose that differential T cell expression of these ligands is related
to antigen experience and has functional significance.

290
Loss of Nrf2 has distinct effects on NF-xB and MAPK signalling in
dendritic cells

L. M. Abbas Al-Huseini, H. X. Aw Yeang, J. Hamdam, S. Sethu,

T. Thaventhiran, C. Goldring, K. Park & J. Sathish

Molecular and Clinical Pharmacology, University of Liverpool, Liverpool,
UK

Dendritic cells (DCs) are antigen-presenting cells capable of stimu-
lating T cells, producing a primary immune response. DCs depend on
extracellular stimuli, intracellular signalling, including activation of
transcriptional factors for their differentiation, maturation and antigen
presentation. MAPK is one of the signalling pathways which are highly
conserved in DCs whilst NF-kB is a transcriptional factor which gov-
erns many biological changes in DCs including co-stimulatory marker
expression. Studies have shown that intracellular redox influences these
signalling pathways and expression of Nrf2, a redox sensitive tran-
scription factor, has been shown to affect many DC functions.

We examined the role of Nrf2 in DC biology with regards to NF-kB
activity and MAPK signalling using bone-marrow derived DCs from
Nrf2 deficient mice. We found that Nrf2™~ DCs have higher basal NF-
KB activity than Nrf2""* DCs and there are kinetic differences in IxB
alpha degradation in response to TLR stimulation. Moreover ERK1/2,
p38, JNK and c-Jun in Nrf2™~ DCs are basally hyperphosphorylated

and again we have observed kinetic differences in phosphorylation
upon TLR stimulation.

Our findings suggest that Nrf2 is involved in maintaining the
integrity of intracellular signalling pathways in DCs.

291
Susceptibility of T cells to death ligand-mediated deletion in the
liver of chronic hepatitis B virus (CHB) infected patients

D. Peppa,* U. Gill," L. Micco,* A. Schurich,* G. Nebbia,* H. Singh,i
W. Rosenberg,i R. Gilson,® P. T. KennedyT & M. Maini*
*Department of Immunology and Molecular Pathology, UCL, London,
UK, "Centre for Digestive Disease, Barts and The London School of
Medicine and Dentistry, London, UK, *Division of Medicine, UCL,
London, UK, *Centre for Sexual Health and HIV Research, UCL,
London, UK

Persistent infection with HBV is associated with a number of T cell
defects culminating in marked depletion of the HBV-specific T cell
responses. We hypothesised that profoundly dysregulated T cells
directed against HBV may become susceptible to autologous killing via
the TRAIL pathway. We found an increase in the expression of TRAIL-
R2, transducing apoptotic signals on TRAIL binding, on peripheral T
cells from CHB patients compared to healthy controls (P < 0.05).
TRAIL-R2 was further upregulated on intrahepatic compared to per-
ipheral T cells (mean + SEM, 20 £ 2.9 versus 1.4 = 0.6, P < 0.001)
directly ex vivo in 14 CHB individuals with paired samples. TRAIL-R2
was not increased on intrahepatic T cells from controls including HCV
patients with similar levels of activation. TRAIL-R2 was found to be
substantially higher on intrahepatic HBV-specific T cells identified
following overnight incubation with overlapping peptides (OLP)
spanning the core protein of HBV. TRAIL blockade increased recovery
of HBV-specific T cells after overnight culture in four out of nine
patients. The incomplete recovery of virus-specific T cell responses
suggests that some responses are committed to their apoptotic fate and
no longer amenable to rescue at the receptor level. This is supported by
our preliminary data showing high levels of caspase-8 in TRAIL-R2-
positive intrahepatic T cells from CHB patients ex vivo. In summary,
we provide initial evidence of a new pathway whereby upregulation of
TRAIL-R2 on HBV-specific T cells in the HBV infected liver may
render them susceptible to ligand-mediated deletion.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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MAIT cells induce proinflammatory cytokine production in mono-
cytes through the secretion of granzymes A and K

A. Kurioka, C. Cosgrove, C. Clough, C. B. Willberg & P. Klenerman
Peter Medawar Building for Pathogen Research, University of Oxford,
Oxford, UK

Mucosal-associated invariant T (MAIT) cells are a population of
CD161++CD8 T-cells expressing the semi-invariant T-cell receptor
iVa7.2-Ja33, but their functions remain unclear. In this study we
examine the unique expression profile of cytolytic molecules in these
cells. We report that MAIT cells are characterised by a lack of granzyme
B (GrB) and perforin, key granule proteins required for efficient
cytotoxic activity, but highly express granzyme A (GrA; 99.5%
P < 0.0001) and granzyme K (GrK; 95.1% P < 0.0001) compared to
CD161— CD8 T-cells. Furthermore, we found a dramatic increase of
GrA (P = 0.0007) and GrB (P < 0.001) in CD8 T-cells in HIV patients
compared to healthy donors, while GrK was found to be reduced in
HIV (P = 0.0046) and HCV patients (P = 0.0282), resulting from the
loss of MAIT cells from the periphery. GrA and GrK are trypsin-like
serine proteases originally believed to function exclusively as pro-
apoptotic proteases, but recent studies suggest that these molecules
may possess proinflammatory functions. We therefore tested the hy-
pothesis that granzyme release from MAIT cells induces proin-
flammatory cytokine production from target cells. With a novel
cytotoxicity assay called the APE assay, we examined the ability of
MAIT cells to kill target cells, and demonstrate that extracellular GrK
induces secretion of IL-18, TNFa, and IL-6 in a time-dependent
manner from monocytes. Together with their ability to secrete IL-17
and gut-liver homing characteristics, GrA and GrK expression most
likely participate in the antimicrobial properties of MAIT cells and may
contribute to tissue inflammation in diseases such as chronic HCV.

323
Immune memory to Neisseria meningitidis protein antigens in
humans

J. Fazakerley,* P. McNamara,’ S. Leong,i M. McCormick,*

J. Derrick® & Q. Zhang*

*Department of Clinical Infection, Microbiology and Immunology,
University of Liverpool, Liverpool, UK, ‘Institute of Child Health, Alder
Hey Children’s Hospital, Liverpool, UK*Royal Liverpool University
Hospital, Liverpool, UK, *University of Manchester, Manchester, UK

Neisseria meningitidis is a common cause of bacterial meningitis and
septicaemia in children and young adults. Effective vaccines are
available for serogroups A, C, W and Y but there is currently no
universal vaccine against serogroup B meningococci. Serogroup B is
responsible for the majority of meningococcal cases in the UK. Re-
search has indicated that meningococcal outer membrane proteins
(OMPs) could potentially be used as vaccines against serogroup B.
These OMPs include the iron regulated protein FetA and the porin
PorA. We aimed to study the memory B cell response to these protein
antigens in humans.

Human adenotonsillar cells were stimulated with concentrated
meningococcal culture supernatants (CCSs) produced from log phase
cultures of five N. meningitidis isolates. The frequency of antigen-
specific antibody-secreting cells to PorA and FetA were then
determined using ELIspot assays. Results show that some individuals
had developed memory B cells to meningococcal PorA and FetA
proteins. This memory appeared to be strain specific and is likely to be
due to previous meningococcal exposure. In order to identify
immunogenic meningococcal proteins, meningococcal CCSs were
immunoblotted with human serum. Immunoblots indicated that
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some individuals had developed a natural immune response to
N. meningitidis. Common and variable immunogenic meningococcal
proteins were detected between different meningococcal CCSs.

The preliminary findings of this study suggest that natural
immunological memory responses to N. meningitidis antigens develop
in some individuals. PorA and FetA may represent two important
antigens in the development of this response and therefore may be
suitable vaccine candidates.
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Expression of the TGF-beta-activating integrin alphaVbeta8 on
dendritic cells is essential for the suppression of systemic immune
responses during oral tolerance

J. J. Worthington, S. Rahman & M. A. Travis
Immunolgy, University of Manchester, Manchester, UK

Regulatory T cells (Tregs) play a pivotal role in mediating tolerance
induced at mucosal sites following exposure to ingested antigens. In
particular the TGF-beta dependent conversion of T-cells to inducible
Foxp3+ Tregs (iTregs) helps to avoid disproportionate negative
immune responses against food antigens. TGF-beta is produced as a
latent cytokine that must be activated to function. We have recently
demonstrated that a specific dendritic cell (DC) subset of the gut is
specialized to induce Foxp3+ iTregs due to an enhanced ability to
activate TGF-beta via increased expression of the integrin alphaVbeta8.
However, the role of this pathway in regulating systemic immune
responses to ingested antigens, which is a hallmark of oral tolerance, is
unknown.

Here we show that expression of the TGF-beta-activating integrin
alphaVbeta8 on DCs is essential for the induction of oral tolerance.
DC-specific alphaVbeta8 null mice are completely susceptible to the
development of a severe delayed type hypersensitivity response even
after oral administration of OVA antigen. We therefore investigated if
these mice had a reduced ability to induce Tregs in vivo. Indeed, the
Foxp3+ Tregs of DC specific alphaVbeta8 null mice had a reduction in
the Helios negative iTreg subset within the lamina propria. These data
correlate with our previous findings that transferred CD4+ OT-II cells
are impeded from becoming iTregs following oral feeding of OVA
antigen in DC-specific alphaVbeta8 null mice. These results identify
the importance of integrin-mediated TGF-beta activation not only in
promoting a tolerogenic environment in the gut, but also in governing
systemic immune responses.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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353
Virus transformed human B cells present DEC-205-targeted
antigens better to T cells than dendritic cells

C. S. K. Leung,* M. A. Maurer,* T. A. Haigh,Jr G. S. Taylor'r &
C. Miinz*

*Institute of Experimental Immunology, University of Ziirich, Ziirich,
Switzerland, School of Cancer Sciences, University of Birmingham,
Birmingham, UK

DEC-205 is a type I transmembrane multilectin receptor that has been
explored for targeting vaccine antigens to dendritic cells (DCs), in
order to improve processing and presentation on MHC I and MHC 1I
molecules. As DEC-205 is predominantly expressed on DCs, previous
studies primarily focused on processing of DEC-205-targeted antigens
by this potent antigen presenting cell type. Here we show that Epstein
Barr virus (EBV) transformed lymphoblastoid B cell lines (LCLs) not
only express DEC-205 at similar levels to DCs, but also efficiently
present targeted EBV nuclear antigen 1 (EBNA1) and EBV-latent
membrane protein 1 (LMP1) to EBNAI- and LMP1-specific CD4" and
CD8" T cell clones in vitro. However, targeting of antigens to DEC-205
leads to more efficient MHC class II than class I loading. Surprisingly,
targeting of antigens to DEC-205 of LCLs stimulates T cells more
efficiently in vitro than targeting to DEC-205 on DCs. While LCLs
internalized DEC-205 targeted antigens less efficiently than DCs, they
maintained them for longer periods without degradation and delivered
them to endosomal compartments that receive also B cell receptor
targeted proteins. This could facilitate prolonged T cell stimulation and
efficient MHC class IT loading. These studies suggest that B cells, ac-
tivated by virus transformation, can contribute to T cell stimulation
after DEC-205 targeting of antigens during vaccination.

354

The immunological effects of co-administering diphtheria, teta-
nus, pertussis combined vaccine with measles vaccine to 9 month
old Gambian infants

F. N. Konteh,* J. Adetifa,* M. T. Lee,* F. Barker,* M. Cox,* A.
Drammeh,* S. Nyamweya,* B. Kampmann,* M. van der Sande,”

F. van der Klis,” S. Rowland-Jones,* H. Whittle,* F. Thorsten,’

P. Dickinson,* P. Ghazal* & K. L. Flanagan*

*Infant Immunology, MRC Laboratories, Fajara, Banjul, The Gambia,
"National Institute for Public Health ¢ the Environment, Bilthoven, The
Netherlands, *Division of Pathway Medicine, University of Edinburgh,
Edinburgh, UK

Introduction and aims: Many commonly used vaccines were devel-
oped empirically, and there is surprisingly poor understanding of how
they work. There is increasing evidence that aside from vaccine-specific
effects, vaccines have non-specific effects (NSE) leading to altered
morbidity and mortality from other infections. Broadly, live vaccines
such as measles vaccine (MV) are beneficial, whereas inactivated vac-
cines such as diphtheria, tetanus, pertussis vaccine (DTP) may be
deleterious. When live and inactivated vaccines are administered si-
multaneously the beneficial NSE of the live vaccine are lost. Females
are generally more susceptible to these NSE than males. This study
aimed to investigate the immunological mechanisms behind these
observations.

Methods: Three hundred and three children were randomised to one
of three vaccine groups; Group 1: MV at 9 months; Group 2
DTP + MV at 9 months; Group 3 DTP at 9 months. Children were
bled at 9 months and 4 weeks later. Females and males were
randomized separately. Immunological assays included overnight
whole blood cultures, flow cytometry for intracellular cytokines, -2
microglobulin (f2M) ELISA, measles and DTP Ab assays, and whole
human transcriptome microarray analysis from whole blood.

Results: Distinct male/female differences were found in f2M levels,
cytokines in culture supernatants, and the transcriptome profile, with
females generally being more immune activated and pro-inflammatory
than males. Vaccine antibody levels were unaffected by combining the
vaccines.

Conclusion: This study shows evidence of sex differences in response
to vaccines, and that combining MV with DTP alters the immune
profile.

This work was funded by MRC(UK).

356
Phylogenetic analysis of the evolutionary conservation of the Foxp
gene sub-family within the Animalia Kingdom

D. Pinheiro,* J. W. Pinney"' & O. A. Garden*

*Veterinary Clinical Sciences, The Royal Veterinary College, London, UK,
fCentre for Bioinformatics, Division of Molecular Biosciences, Imperial
College London, London, UK

The Foxp gene sub-family forms a clade of the Fox family and com-
prises four members, Foxpl to 4. All members share a common 100
amino-acid Forkhead domain. Expression of Foxp1, Foxp2 and Foxp4
is required for development in vertebrates: loss of function is asso-
ciated with tumour growth and loss of Foxp2 has been implicated in
speech defects in humans. Foxp3 has an essential role in the main-
tenance of peripheral tolerance and is expressed by a subset of T cells -
regulatory T cells (Tregs) — in many species. Loss of Tregs is associated
with autoimmune disease. The prevalence of the Foxp gene sub-family
across various phyla suggests a high level of functional conservation
between species. We hypothesised that owing to the fundamental
importance of these members there would be conservation of structure
at both the protein and gene level. A SMART search was used to
identify Foxp members in 52 different species, based on a shared
structure comprising a Forkhead, C2H2 Zinc finger and a Leucine
Zipper domain. Preliminary results suggest that Foxp2 and Foxp3 are
the most evolutionarily divergent members. Intriguingly, Foxp3 ap-
pears to be absent from the Aves class even though Tregs have been
described in this species. Further work is ongoing to reconcile the
species tree with the Foxp sub-family gene tree to characterise the
events that led to the evolution of the respective family members.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Immunological memory response to seasonal and pandemic HiN1
influenza in children and adults

W. Mahallawi,* P. McNamara,” M. McCormick,” C. Loh, S. Leong"t
& Q. Zhang*

*Institution of Infection and Global Health, Liverpool, UK, "Institute of
Child Health, University of Liverpool, Liverpool, UK, *ENT Department,
Royal Liverpool University Hospital, Liverpool, UK

Influenza kills millions of people worldwide each year. The local
immunity may be crucial in protection against severe disease. It is
important to know whether and how natural immunity develops in
humans due to previous exposure and whether such immunity pro-
vides any cross protection against future pandemic influenza. We aim
to investigate the memory T and B cell response in humans to both
seasonal and pandemic HINI influenza.

Methods: Adenotonsillar tissues and peripheral blood were obtained
from children and adults. Memory T and B cell responses to
haemagglutinin (HA) of both seasonal and pandemic HINI were
analysed by T cell proliferation assay and Elispot assay respectively.
Antibodies were analysed by ELISA.

Memory T cell proliferation was shown in adenoidal MNC and

PBMC to seasonal HIN1 HA antigen in most subjects tested
(P < 0.01). Memory T cell response to the pandemic HIN1 HA was
also demonstrated in some subjects. A stronger memory T cell
response to seasonal HIN1 HA than to the pandemic HA was shown.
There seem to be a positive correlation between the T cell response to
seasonal and pandemic HIN1 HA. Significant memory B cell responses
to both seasonal and pandemic HIN1 HA were also observed. A
similar correlation was also seen in serum antibody levels between the
seasonal and pandemic HIN1.
Conclusion: Significant memory T and B cell responses to both
seasonal and pandemic HIN1 HA are developed after natural infection
in children and adults. The natural immunity to the seasonal HIN1
may cross-reactive with the pandemic HINI flu.

392

The adoptive transfer of pulsed BMDC enhances specific immune
responses and provides protection against lethal anthrax chal-
lenge

I. ThomEsoon, M. Stokes & D. Williamson
Biomedical Sciences, Dstl, Salisbury, UK

Dendritic cells are potent activators of the immune system and have a
key role in linking innate and adaptive immune responses. In the
current study we have used Bacillus anthracis as a model to develop an
adoptive transfer strategy, using pulsed Bone Marrow Dendritic Cells,
to provide protection against infectious agents. Recombinant Protec-
tive Antigen (rPA) formulated with alum provides a high titre antibody
response to rPA, a detectable T-cell response and protection against
lethal anthrax challenge. BMDC pre-pulsed with heat-killed B. an-
thracis, rPA and CpG have upregulated expression of CD80, CD86 and
MHC-II, and by 7 days post transfusion have induced a specific T cell
response in recipient mice. When rPA in alum is co-delivered with
pulsed BMDC we see enhanced T cell and antibody responses com-
pared to rPA and alum alone. Mice vaccinated with a sub-optimal rPA
and alum dose together with pulsed BMDC have 100% survival fol-
lowing lethal B. anthracis challenge, compared to 80% for rPA and
alum vaccinated control mice and 40% for mice receiving pulsed
BMDC only. In the future, we plan to advance this strategy to include
other infectious agents.

© Crown copyright 2011. Published with the permission of the
Defence Science and Technology Laboratory on behalf of the
Controller of HMSO.
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Costimulatory receptors CD27 and 4-1BB as targets for the
promotion of CD8 T-cell responses: 4-1BB signals during priming
preferentially enhance generation of memory T cells

J. E. Willoughby, J. P. Kerr, P. W. Johnson & A. Al-Shamkhani
Cancer Sciences Academic Unit, Faculty of Medicine, University of
Southampton, Southampton, UK

CD27 and 4-1BB signals allow for optimal CD8 T cell expansion
during infection. Furthermore, CD27 or 4-1BB triggering can sub-
stantially enhance CD8 T cell responses elicited by non-in-
flammatory antigens. Consequently, agonist CD27 and 4-1BB
monoclonal antibodies are currently being developed for clinical use
as adjuvants to promote cellular immunity against cancer. Whether
engagement of CD27 or 4-1BB instigate a similar T cell differ-
entiation programme is unknown. To better understand how CD27
and 4-1BB influence CD8 T cell differentiation we analysed antigen-
specific CD8 T cells following immunisation with non-inflammatory
antigen and either CD27 or 4-1BB agonists. While both types of
agonists were similarly effective in enhancing the magnitude of the
primary response, 4-1BB stimulation generated significantly more
memory CD8 T cells. Further experiments demonstrated that the
effect of 4-1BB stimulation on memory T cell generation occurred
at an early stage during priming and differences between CD27 and
4-1BB stimulated T cells were identified as early as 3 days after
immunisation. A striking difference between the CD27 and 4-1BB
stimulated T cells was the enhanced frequency of IL-2 producing
CD8 T cells and prolonged expression of the IL-2 receptor (CD25)
in the CD27 arm. A more comprehensive analysis of the differences
between CD27 and 4-1BB stimulated T cells was obtained by global
gene expression profiling. A subset of NF-kB target genes was found
to be enriched in the CD27 stimulated T cells demonstrating pre-
viously unappreciated differential regulation of NF-kB responsive
genes by signalling through different members of the TNF receptor
superfamily.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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404
T follicular helper cells in peripheral and gut associated lymphoid
tissue

J. Thomas,* G. Senthil,” J. Sanderson® & J. Spencer*

*Peter Gorer Department of Immunobiology, King’s College London,
London, UK, "'Ear, Nose and Throat Department, Guy’s and St. Thomas’
NHS Foundation Trust, London, UK, *Department of Gastroenterology,
Guy’s and St. Thomas’ NHS Foundation Trust, London, UK

Plasma cells produced in the peripheral systemic immune system and
the gut have different features. Most plasma cells generated in per-
ipheral lymphoid tissues secrete IgG that tends to be highly antigen
specific. In contrast, plasma cells generated in the gut mostly secrete
IgA antibodies that can be poly-specific or autoreactive.

T follicular helper cells (TFH) reside in germinal centres and aid
clonal expansion of B cells and the production of higher affinity plasma
cells. The aim of this study is to investigate the possibility that subsets
of TFH in peripheral and gut associated lymphoid tissue (GALT) may
account for some of the differences in properties of plasma cells and
the antibodies they secrete.

TFH tend to be CD4 T cells that may also express CXCRS5, PD-1 and
CD57. When tissue sections of peripheral lymphoid tissues and GALT
were studied by immunohistochemistry, it was apparent that there is a
higher density of TFH in GALT compared to peripheral lymphoid
tissue. This may reduce the threshold for B cell survival during the
affinity maturation process, permitting the production of less
stringently selected antibodies. Also a higher percentage of TFH in
GALT lack CD57. Therefore cytokine production by, and CD40L
expression on, CD57+ and CD57— TFH has been characterised by flow
cytometry and will be described.

TFH are important in the generation of plasma cells. Therefore
differences in TFH between gut and the periphery could contribute to
differences in the properties of plasma cells and the antibodies they
secrete.

406
Genetic approaches to the study the role of retinoic acid in the
regulation of B cell immunity in the gut

R. Elgueta,* E. Pantazi,* S. Menezes,* E. Mark,* G. Lord* &

R. J. Noelle* "

*Department of Nephrology and Transplantation, MRC Centre for
Transplantation, King’s College London, London, UK, "Department of
Microbiology, Immunology and Norris Cotton Cancer Center, Dartmouth
Medical School, Lebanon, NH, USA

Retinoic acid (RA) plays an important role in the balance of
inflammation and tolerance on T cells. Furthermore, it has been
demonstrated that induces IgA isotype switching on B cells in vitro.
However, it is unclear whether RA has a direct effect on B cells to
induce IgA isotype switching in vivo. We have been able to reproduce
similar data using B cells that express a dominant negative for the
retinoic acid receptor (dnRAR). In this model, we can quantify the
levels of IgA produced for Plasma cells (PCs) by Elisa and the per-
centage of IgA PCs by flow cytometry. After 4 days of culture with
100 nM of RA, dnRAR B cells are unable to differentiate to IgA PCs. In
addition, they produced very low levels of IgA compare with control.
On the other hand, the levels of IgA from intestine lavage and number
of IgA B cells in the intestine are similar between dnRAR and control
mice, suggesting that RA does not play a direct role on B cells in the
differentiation of IgA PCs in vivo. We hypothesize that RA affects
indirectly the B cell compartment to generate the differentiation to IgA
PCs in the small intestine.

426
Arf6 — a potential player in T cell biology

A. Rakha,* M. Gadina® & A. Kissenpfennig*

*Center for Infection and Immunity, Queens University Belfast, Belfast,
UK, "National Institute of Arthritis and Musculoskeletol, National
Institutes of Health, Bethesda, WA, USA

The ADP ribosylation factor (Arf) family of GTPases comprises of
small monomeric proteins. Among the three known subclasses, the
highly expressed Arf6 is functionally distinct, and is implicated ubi-
quitously in membrane trafficking, endocytosis, exocytosis in various
cells and invasive activities of cancerous cells. There is little known
about the role of Arf6 towards the mechanisms of T cell signal
transduction and Arf6 null mice are embryonically lethal which limits
the role of KO models for investigating its regulatory mechanisms. In
the present piece of work, it was found that disruption of Arf6 activity
leads to impairment of downstream signalling events underlying TCR
signalling. This includes cell cycle progression, proliferation and T cell
expansion and IL-2 production. These effects are mediated by cyto-
hesins-the regulating factors for Arf6. Moreover, it was found that Arf6
is specifically regulated in actively dividing immune cells like thymo-
cytes, splenocytes, effector T cells. Also, regulatory T cells express high
levels of Arf6 and secrete high levels of suppressive cytokine IL-10,
indicating a potential role of Arf6 in inhibition of activation of T cells.
The data provides direct evidence that Arf6 constitutes an important
component of TCR signalling in primary T lymphocytes. To study the
mechanistic regulation of Arf6, in vivo model would prove to be an
important asset. For this, a targeting vector is developed to con-
ditionally delete Arf6 in T cells to elucidate the exact role of Arf6 in an
in vivo setting. This model will expand our understanding of human
disease associated with immune dysregulation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Natural variation of FcgammaRlIlb expression controls the
germinal centre reaction, affinity maturation and autoimmunity

M. Espeli,* S. Boekers,* M. R. Clatworthy,* K. E. Lawlor,*

A. Cutler,* F. Koentgen,T P. A. Lyons* & K. G. Smith*
*Department of Medicine, Cambridge Institute for Medical Research,
Cambridge, UK, YOzgene, Bendley, WA, Australia

The inhibitory receptor FcgammaRIIb plays a crucial part in the
control of antibody-mediated immune response. In humans, naturally
occurring polymorphisms altering the function or expression of
FcgammaRIIB have been associated with increased susceptibility to
autoimmune diseases. Mice deficient for FcgammaRIIb are more sus-
ceptible to autoimmunity but are protected against some infections.
Several polymorphisms in the promoter region of Fcgr2b have been
described in mouse strains prone to autoimmunity. These poly-
morphisms are associated with lower expression of FcgammaRIIb on
activated B cells. Interestingly, most wild mice from the Mus musculus
genus bear the Fcgr2b promoter polymorphisms present in auto-
immune strains suggesting that they have been conserved during
evolution. We generated a knock-in mouse were the FcgammaRIIb
promoter was from wild mice and NZB origin on a C57BL/6 back-
ground to analyze the effect of naturally occurring polymorphisms on
the immune regulation. Basal expression of FcgammaRIIb was normal
in these mice but activation-induced up-regulation of FcgammaRIIb
expression was completely abrogated on germinal centre B cells. This
reduced level of FcgRIIb expression was associated with increased
number of germinal centre B cells and antigen-specific plasma cells.
Moreover, affinity maturation in germinal centre B cell and serum IgG
was increased. We also demonstrated that this germinal centre-specific
reduction of FcgammaRIIb expression was associated with the devel-
opment of auto-antibodies and with increased severity in collagen-
induced arthritis. Altogether, our results show that subtle variation of
FcgammaRIIb expression controls the size and quality of the germinal
centre reaction and contributes to the development of autoimmunity.

431
Predominance of heterosubtypic IFN-y-only-secreting effector
memory T cells in pandemic HiN1 naive adults

S. Sridhar,* S. Begom,* A. Bermingham,” K. Roberts,* W. Barclay,*
P. Openshaw* & A. Lalvani*

*Respiratory Medicine, Imperial College London, London, UK, "Health
Protection Agency, London, UK, *Virology, Imperial College London,
London, UK

The 2009/2010 HIN1 (pHIN1) pandemic highlighted the need for vac-
cines conferring heterosubtypic immunity against antigenically shifted
influenza strains. Cross-reactive T-cells to conserved viral proteins are
strong candidates for mediating heterosubtypic immunity and T-cell
functional subsets defined by cytokine-secretion patternsareimportantin
anti-viral protective immunity, vaccine development and categorising
models of viral infections based on antigen load and exposure. However,
little is known about the prevalence, frequency and phenotype of het-
erosubtypic cytokine-secreting functional T-cell subsets to pHIN1. To
assess this, pH1N1 sero-negative healthy adults were recruited and single-
cellcytokine-secretion profiles for IFN-yand IL-2 specific for PB1,M1and
NP proteins of pHINT1 or live virus were enumerated by fluorescence-
immunospot and further characterised by flow-cytometry.

Heterosubtypic T-cells to pHIN1 core proteins were detected in a
high proportion (30 of 33, 90%) of individuals. The magnitude and
prevalence of IFN-y-only-secreting T-cells to pHINI was significantly
higher than IL-2-only-secreting T-cells. These heterosubtypic IFN-y-
only-secreting T-cells were predominantly CCR7-CD45RA- effector-
memory phenotype, expressed tissue-homing receptor CXCR3 and
degranulation marker CD107.

Abstracts 65

This surprisingly high prevalence of pre-existing cross-reactive
CD8+ IFN-y-only-secreting effector-memory T-cells with cytotoxic
and lung-homing potential may partly explain the lessened severity of
the pandemic in young adults. The unexpected predominance of IFN-
y-only-secreting memory T-cells >6 months after the last exposure to
influenza, suggests that the functional T-cell signatures to a recurrent
acute viral infection such as influenza in humans, is distinct from the
signature of an acute cleared infection or chronic persistent infection.

454
CD4 T cell response to MVA85A vaccination against
Mycobacterium tuberculosis in healthy HIV-infected adults

N. Beveridge,* A. Minassian,* R. Rowland,* I. Poulton,* I. Satti,*
S. Harris,* H. Poyntz,* M. Hamill,* K. Griffiths,* C. Sander,* D.
Ambrozak,” D. Price,” B. Hill," J. Casazza,” D. Douek,” R. Koup,lr
M. Roederer,’ A. Winston,® J. Ross,” J. Sherrad,** G. Rooney,Wur N.
Williams, ™ A. Lawrie,* H. Fletcher,* A. Pathan*®S & H. McShane*
*Jenner Institute, University of Oxford, Oxford, UK, "Vaccine Research
Centre, NIAID, NIH, Bethesda, MD, USA, IDepartmem‘ of Infection,
Immunology & Biochemistry, Cardiff University School of Medicine,
Cardiff, UK, §Imperial College London Healthcare NHS Trust, London,
UK, “Selly Oak Hospital, University Hospitals Birmingham NHS
Foundation Trust, Birmingham, UK, **Genito Urinary Medicine
Department, Oxford Radcliffe Hospitals NHS Trust, Oxford, UK, 'Great
Western Hospitals NHS Trust, Swindon, UK, HCentre for Statistics in
Medicine, University of Oxford, Oxford, UK, °Centre for Infection,
Immunity & Disease Mechanisms, Brunel University, Uxbridge, UK

Control of the TB epidemic is a global health priority and is only likely
to be achieved through vaccination. Due to the critical overlap with the
HIV epidemic and TB infection any effective TB vaccine regimen must
be safe in HIV-infected individuals. An open-label Phase I trial in 20
UK volunteers recently evaluated the safety and immunogenicity of a
leading candidate TB vaccine, MVAS85A, in healthy, HIV-infected
adults.

Various clinical and immunological parameters assessed vaccine
safety, immunological effects and interaction with HIV, in particular
the risk of preferential HIV infection of vaccine-induced activated CD4
T cells.

Laboratory-measured outcomes included CD4 count and HIV RNA
load; qPCR analysis of integrated HIV DNA transcript in CD4 T cells;
surface expression of HIV co-receptor molecules on CD4 T cells; and
flow cytometric, ELISpot and ELISA analysis of chemokine and
cytokine production.

These data showed that MVAS85A, a leading candidate TB vaccine, is
well tolerated in healthy HIV-infected people. MVA85A induced a
similar immune response profile to that seen in HIV-uninfected
people, with an observable dose-response effect. In this small study
there was no evidence to suggest MVA85A vaccination lead to
widespread preferential infection of vaccine-induced CD4 T cell
populations.

These data are encouraging for this vaccine candidate, as well as the
wider TB and HIV vaccine research communities. They merit further
study in larger trials in endemic populations.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /Immunology, 135, (Suppl. 1), 52—212
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461
Analysis of antigenic diversity in the intracellular parasite
Theileria parva using 454 DNA sequencing technology

J. D. Hemmink,* W. Weir,” R. Pelle,’ P. Toyei & W. I. Morrison*
*The Roslin institute and The Royal (Dick) School of Veterinary Studies,
University of Edinburgh, Edinburgh, UK, *College of Medical, Veterinary
and Life Sciences, University of Glasgow, Glasgow, UK, *International
Livestock Research Institute, Nairobi, Kenya

It has been shown that CD8 T cells play an important role in immunity to
theintracellular protozoan parasite Theileria parva. Anumber of antigens
havebeen identified thatare recognized by bovine parasite-specific CD8 T
cells, some of which are highly polymorphic. Afterimmunisation with live
parasites, solid immunity is seen against the homologous parasite, but
immunity against heterologous parasites is variable. A high throughput
sequencingapproach hasbeen used to investigate theantigenicdiversityin
T. parva, both at the population level and within individual isolates.
Amplicons of the regions of the antigen genes encoding defined epitopes
have been generated by PCR for sequencing using 454 technology. Initial
studies have focused on analyses of diversity ina live T. parva vaccine (the
Muguga cocktail), which incorporates three cattle-derived parasite
stocks, and in samples obtained from African Buffalo, the natural wildlife
reservoir. Initial results indicate that parasites in individual buffalo exhibit
extensive antigenic diversity, whereas the components of the live vaccine
have very limited diversity. The establishment of an antigenic profile for
the vaccine will potentially allow the development of assays to assess the
consistency of different vaccine batches and will aid in the phenotypic
analysis of vaccine- breakthrough parasite strains.

479
Immune responses in acute and chronic HCV genotype 3a infection
detected by two distinct techniques

A. von Delft,* I. S. Humphreys,* K. Pfafferot,” M. Lucas, L.
Swadling,* A. Brown,* G. M. Lauer,’ S. Gaudieri,”® P. Klenerman*""
& E. Barnes*"

*Nuffield Department of Medicine, University of Oxford, Oxford, UK,
TInstitute of Immunology and Infectious Diseases, Murdoch University,
Perth, WA, Australia, J:Ragon Institute of MGH, MIT and Harvard,
Boston, MA, USA, *School of Anatomy and Human Biology and Centre
for Forensic Science, University of Western Australia, Perth, WA,
Australia, "NIHR Biomedical Research Centre, Oxford, UK

Detailed analysis of T-cell immunity across all Hepatitis C (HCV) geno-
typesisimportant for T-cell vaccine development. HCV subtype 3a (gt3a)
is now the commonest infecting genotype in the United Kingdom; how-
ever, data regarding T-cell antigenic targets of this subtype is very limited.
Methods: We used two different approaches to identify T-cell targets in
acute and chronic HCV gt3a infection: (i) overlapping peptides (whole
viral genome, 15—18amino-acids (AA),overlappingby 11 AA), generated
based on a consensus sequence. (ii) A novel, sequence-led approach using
46 wild-type and variant peptides (non-structural proteins, 9—10 AA)
corresponding to putative HLA class-I restricted epitopes. These were
identified through association of HLA-type with polymorphic viral
genomic sites following sequence analysis in 136 gt3a patients. T-cell
responses were measured by Interferon-y-ELISpot assays in 84 gt3a-
infected patients (10 acute, 74 chronic). Responses were confirmed and
further characterized using ICCS following short-term cell lines.
Results: In acute patients, 10 T-cell epitopes were identified using
overlapping peptides, predominantly targeting non-structural proteins.
Four additional T-cell targets were detected using the HLA-restricted
peptides. In chronic infection, T-cell responses were detectable in 35/74
patients using overlapping peptides, mainly targeting core (27/35) and
NS3 (12/35), and in 8/51 patients using HLA-restricted peptides.
Conclusions: Using two parallel methodologies we have identified
multiple new T-cell epitopes in HCV gt3a infection. Overall, the two

methodologies are complementary and identify distinct T-cell targets.
In acute infection, non-structural proteins are dominant CD8" T cell
targets. CD4" T-cell responses to core develop once chronic infection is
established.

484
CTLA-4 controls the thymic development of conventional and
regulatory T cells

J. Verhagen,* R. Genolet,” G. Britton,* D. Challa,’ B. Stevenson,”
C. Sabatos-Peyton,* J. Dyson,§ S. Ward,” I. Luescher' & D. Wraith*
*School of Cellular and Molecular Medicine, Medical Sciences Building,
University of Bristol, Bristol, UK, LICR, Lausanne, Switzerland, *UT
Southwestern Medical Center, Dallas, TX, USA, §Imperial College,
London, UK

The generation of T cells in the thymus depends on an interplay of T cell
receptor affinity, the quality and quantity of specific antigen, locally
produced chemokines and cytokines and the availability of co-stimula-
tory signals. The main co-stimulatory molecule, CD28, is generally
accepted to augment negative selection of conventional T (Tconv) cells as
well as promote the generation of FoxP3" regulatory T (Treg) cells. The
role of its antagonistic homologue CTLA-4, however, remains a topic of
debate. Several groups have previously suggested that CTLA-4 inhibits
negative selection of Tconv cells. More recently, we demonstrated that in
the Tg4 mouse model, carryinga transgenic TCR specific for MBP peptide
Acl-9, generation of FoxP3" Treg cells is enhanced in the absence of
CTLA-4. We hypothesized that the deviation in thymic selection in the
absence of CTLA-4 resulted from an effect on TCR rearrangement during
thymic development. Here we show that CTLA-4 expression in the thy-
mus drastically alters the TCR alpha chain repertoire; this changes TCR
avidity and skews the development of both Tconv and Treg cells.

512
Antibiotic administration changes the balance of effector and
regulatory T-cells in the neonatal intestine

Z. Christoforidou,* M. Lewis,* C. Inman,” D. Kelly,i C. Stokes* &
M. Bailey*

*Clinical Veterinary Sciences, University of Bristol, Bristol, UK, "School of
Cancer Sciences, University of Birmingham, Birmingham, UK, Gut
Immunology, The Rowett, University of Aberdeen, Aberdeen, UK

Numerous studies suggest that antibiotic administration in early
childhood is associated with an increase in the incidence of allergic
disease, but the related mechanisms are difficult to study in human
infants. The similarities in physiology and nutritional requirements
between pigs and humans suggest that pigs can be good models for
studying these effects.

To address the effect of antibiotic administration in the
regulation of immune responses we have used fluorescence
immunohistology to investigate CD4" CD25" FoxP3" regulatory T
cells (Tregs) in the intestinal lamina propria of 28 day old piglets.
All piglets were born naturally and spent their first 24 h with the
sow on an extensive farm. At 24 h old, a subset of piglets from each
litter was transferred into a high hygiene isolator where half were
treated daily with antibiotics. After 28 days, piglets treated with
antibiotics had significantly greater area of CD4" staining in the
lamina propria of the small intestine than piglets reared either on
the mother or in the isolator without antibiotics. Despite the
increase in total CD4" T-cells, these antibiotic-treated piglets had
fewer CD4"CD25"FoxP3" T-cells as a proportion of the total CD4"
staining than their non-antibiotic-treated littermates. Our results
suggest that antibiotics predispose to allergy by changing the
effector-regulatory balance in the intestinal mucosa of the neonate.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Natural immunity to pneumococcal pilus proteins and its
protective role against pneumococcal carriage in humans

M. S. Ahmed,* C. Loh," S. Leong,i M. McCormick,” M. Barocchi,®
V. Masignani,® B. Flannagan* & Q. Zhang*

*Clinical Infection, Microbiology and Immunology, Institute of Infection
and Global Health, University of Liverpool, Liverpool, UK, "ENT, Alder
Hey Children’s Hospital, Liverpool, UK, *ENT, Royal Liverpool
University Hospital, Liverpool, UK, SNovartis Vaccines, Sienna, Italy

Background: Pneumonia is the world’s number one killer of children,
accounting for approximately 2.6 million <5 children death each year,
nearly half of them are attributable to pneumococcus. The available
pneumococcal vaccines have limitations like high cost, low efficacy,
and narrow serotype coverage. Pili of pneumococcus play important
role in its virulence and may therefore be an effective vaccine candi-
date.

Aims and objectives: To investigate whether natural colonisation of
pneumococcus primes for immunological memory to pili protein
antigens (RrgA and RrgB) to protect against pneumococcal
carriage and the potential of these proteins as mucosal vaccines in
children.

Methodology: Culture of nasal swab for pneumococcal carriage;
culture of immune cells with or without pneumococcal concentrated
culture supernatants (CCS); and appraisal of antigen-specific helper T
cell activity by flow-cytometry and memory B cell responses using
ELISPOT assay; measurement of pilus protein antibodies in serum, cell
culture supernatants and saliva by ELISA; and detection of specific
serum antibodies by Western Blot.

Results and conclusion: Preliminary results suggest that natural
immunity to RrgA protein antigen develop early in childhood, and
there is an age-dependent increase in levels of anti-RrgA and RrgB IgG
antibodies. In adults, levels of anti-RrgB antibody are higher than anti-
RrgA. Results also show memory B cell response to both RrgA and
RrgB protein antigens in some subjects. Nasopharyngeal carriage of
pneumococcus is common in children whereas it is infrequent in
adults. Association of T and B cell immunity to RrgA and RrgB protein
antigens will be analysed in future studies.

528
Crosstalk between complement and notch systems is required for
normal function and regulation of Th1 responses

G. Le Friec,* L. Bugeon,T M. Dallman’ & C. Kemper*
*Kings College London, London, UK, TUniversity College London,
London, UK

Initially described as a complement-regulatory molecule, CD46 is
emerging as vital co-stimulator in the induction/regulation of human
Th1 effector cell responses. CD3 and CD46 coengagement promotes, in
an IL-2-dependent fashion, a switch from IFN-y" Th1 cells to IFN-y~/
IL-10" cells with potent immunosuppressive/self-regulatory functions.
However, the molecular pathways for CD46-mediated IL-10-secretion
are not well understood. Similarly, although Notch receptors (Notchl
to -4) and ligands (Jaggedl and -2, Delta-like-1, -2, -3) play an
acknowledged important role in Th1/Th2 lineage decisions, many as-
pects of their functional pathways remain puzzling. Because CD46 and
Notch share intriguing features on a structural and functional level, we
hypothesized on the existence of a CD46/Notch crosstalk during Th1
activation. Indeed, our results show that CD3/CD46-activated CD4"
upregulate mRNA transcription/protein expression of Notchl and -2
(but did not impact Notch3 or -4 expression) and Jaggedl and -2.
Strikingly, CD3/CD46-activation is associated with strong Delta-like-1
downregulation (Delta-3 and -4 are not detectable), which is
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dependent on an intracellular interaction of CD46 with «-E-catenin, a
molecule known to regulate y-secretase/substrate interactions.

Importantly, inhibition of Delta-like-1 downregulation or inter-
ference of Notch signalling via anti-Notch mAb or soluble Notch
impedes CD46-driven IFN-y and IL-10 production, while the
adjunction of soluble Delta-like-1, Jaggedl and CD46 proteins
increased IFN-y secretion while inhibiting the switch to IL-10" cells.
Our data suggest that crosstalk between CD46 and Notch pathways is
crucial in normal Thl function and may offer novel molecular targets
for the control of Thl cell regulation in infection and immune
homeostasis.

530
TNFa induces increased formation of fat associated lymphoid
clusters and lymph node-like structures in the mesenteries

C. Bénézech, G. Desanti, S. Nayar, F. Barone & J. Caamano
School of Immunity and Infection IBR-MRC Center for Immune
Regulation, College of Medical and Dental Sciences-University of
Birmingham, Birmingham, UK

Lymphoid clusters named Fat Associated Lymphoid Clusters (FALCs)
have recently been identified in the fat associated to the mesenteric
vessels. These clusters contains LIN"CD3~CD4 Kit"Scal® lymphoid
cells or ‘Natural Helper Cells’ that can produce Th2 cytokines like IL-4,
-5, -6 and -13. The natural helper cells present in FALCs have been
shown to play an important function against parasite infection.
However, the formation and the molecular requirement for the
development of FALCs remain unclear. Here we show that natural
helper cells appear around birth in the mesenteries, but clusters are
formed only from the second week of life. FALC formation is
independent of Rorgt, LTa, LTbR and CCR7 demonstrating that
contrary to lymph node development, the development of these
structures is not dependant on lymphoid tissue inducer cell recruit-
ment and the activation of LTbR. Nevertheless, these clusters contain
Lymphoid Tissue organizer like cells expressing Cxcl13 and are closely
associated with the blood and lymphatic vasculature. Finally, we show
that high levels of TNFa dramatically increase FALC numbers
indicating the role of TNFa in promoting the formation of these
structures. This effect is also associated with the emergence of several
large lymph node-like structures along the mesenteries. These data
suggest that inflammatory stimuli such as TNFa drive the formation of
FALCs and thus could modulate the immune responses of the me-
senteries.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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535
Generating improved HLA class Il tetramers for investigating
antigen specific CD4* T cells

C. J. Holland, G. Dalton, D. Cole & A. Godkin
Department of Infection, Immunity and Biochemistry, Cardiff University
School of Medicine, Cardiff, UK

Background: T cell receptor (TCR) recognition of peptide epitopes
presented by HLA class II (HLA-II) antigens governs CD4" T cell
activation. The use of HLA-II multimers to identify antigen-specific
populations has so far not replicated the success seen with HLA class I
multimers. We have previously found modifying CD4" T cell epitopes
by the substitution of basic residues in the C-terminus enhances T cell
activation.

Aim: To explore the use of C-terminally modified epitopes to generate
superior HLA-II tetramers.

Methods: TCR genes, derived from cognate T cell clones, and HLA-DR
genes were cloned and then expressed in E. coli. Proteins were refolded
ex vivo via denaturant dilution. CD4" T cell clones were used that
recognised the universal epitope from haemagglutinin, HA3p5_3,0 (Flu
1). Variant peptides were HApp318arg (Flu 2) and HAy310a0g (Flu3).
HLA/TCR interactions were measured by surface plasmon resonance
(SPR). Tetramerised HLA-II binding to T cells was measured by flow
cytometry.

Results: The affinity of HLA-DR1 presenting Flul, Flu2, or Flu3 to
cognate TCRs was measured by SPR. Substitution of Arginine into the
C-terminus markedly increased the affinity of TCR binding as
indicated by a fall in the Kp values from x to y. HLA-DRI tetramers
made with the three peptides were used to stain T cell clones and
demonstrated a massive increase in binding with Flu 2 and Flu 3.
Conclusion: C-terminally modified HLA-II epitopes can significantly
improve TCR binding and hence offers a route to generating high
affinity tetramers with no loss in antigen specificity.

540
Transcription and recombination of the IgH locus 3’ regulatory
region (3'RR) during the maturation of B lymphocytes

S. Peron, B. Laffleur, A. Tinguely, E. Pinaud, L. Delpy & M. Cogné
UMR CNRS 6101, CNRS, Limoges, France

The immunoglobulin heavy chain (IgH) locus undergoes recombina-
tion (VDJ joining and class switching) and somatic hypermutation
during the normal differentiation program of the B lymphoid lineage.
Transcription of the regions targeted by these events is a pre-requisite
to the accessibility of the locus to recombination enzymes. This tran-
scription is conferred and regulated by several cis-regulatory elements
located throughout the IgH locus. The intronic enhancer Ex and the 3
regulatory region (3'RR, located downstream of the constant gene
cluster of the locus are thus major players of B cell development.
Attention has recently been focused on the transcription of some
enhancer elements, although the function, if any, of the so-called
eRNAs is still elusive. Using both RT-PCR and chromatin immuno-
precipitation with an antibody against RNA polymerase II, we have
demonstrated that the IgH 3’RR is actively transcribed in B cells and
regulated along B cell activation by the 3’RR enhancers themselves. In
addition, we show that the 3’RR is frequently target by recombination
events in normal B cells, with strong implications on B cell fate.

541

Whole genome expression pathway signatures after antigen
stimulation: identifying diagnostic and prognostic disease
markers

G. L. A. Harrison,* M. Griffiths,” L. Turtle,’ J. Mitchell,® J. E.
Mitchell " & P. Klenerman**

*Peter Medawar Building for Pathogen Research, University of Oxford,
Oxford, UK, TSchool of Clinical Sciences, Liverpool, UK, Brain Infections
Group, University of Liverpool, Liverpool, UK, Ragon Institute of MGH,
MIT and Harvard, Harvard Medical School, Boston, MA, USA,
YHarvard Medical School, Boston, MA, USA, **Nuffield Department of
Medicine, Oxford Biomedical Research Centre and James Martin School
for 21st Century, Oxford, UK

We have established protocols for the ex vivo assessment of antigen
specific responses and cellular immunity using qPCR with finger prick
volumes of whole blood. Our assays to date use two reporters of IFNy
production - MIG and IP10 (MIG — Monokine -induced by IFNy and
IP10 — IFNy induced protein 10). MIG and IP10, predominately ex-
pressed by CD14 monocytes and macrophages, are produced or ex-
pressed in high quantities in response to IFNy antigen from triggered T
cells i. e, in an antigen specific manner, thus making them excellent
adjunct biomarkers. To date we have had success with analysis of T cell
responses to TB, CMV and HIV. New data reveals the utility of such
assays in epitope discovery using individuals exposed to diverse flavi-
viruses including Japanese Encephalitis virus (JEV).

These assays are to date are focused on Thl responses secreting
IFNy, and use previously defined genes. Using whole gene expression
arrays we are investigating if we can further define signature responses
to specific cytokines: IFNg, IL10, IL13, IL17 to detect polarized Thl,
Th2, Treg and Th17 responses respectively. We are conducting these
gene expression profiles on whole blood over a time course, thus
widening our screening approach to the full diversity of blood cellular
populations (not just PBMCs). Ultimately the aim is to identify novel
optimized diagnostic or prognostic markers for our antigen specific
assays.

The results fro7m these studies will be discussed.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Role of the TIM-3/Galectin-9 pathway in chronic hepatitis B
infection

G. Nebbia,* D. Peppa,* A. Schurich,* P. Khanna,* H. Singh,*

W. Rosenberg,T G. Dusheiko,’ R. Gilson, J. Chinaleong,§

P. Kennedy® & M. Maini*

*Infection and Immunity, University College London, London, UK,
TUniversity College London, London, UK, *University College Medical
School, London, UK, $Bart’s & the London School of Medicine and
Dentistry, London, UK

An excess of co-inhibitory signals drives HBV-specific T cells to ex-
haustion. One such co-inhibitory signal is Tim-3 (T cell im-
munoglobulin and mucin domain-containing molecule 3), expression
of which we found to be increased on global CD4 and CD8 T cells in
CHB compared to healthy donors (P = 0.0001). Expression of Tim-3
was significantly increased on HBV-specific compared to CMV-specific
CD8 T cells within the same individuals (P = 0.001) or in healthy
controls (P = 0.0001). Our data showed that these Tim-3 expressing
HBV-specific T cells have impaired production of IFNy and TNFa
upon peptide stimulation. Higher levels of circulating Tim-3 ligand,
galectin-9, were found in the serum of patients with high levels of
CHB-related inflammation (ALT > 100) compared to low level in-
flammation (ALT < 50) and healthy individuals (P = 0.02 and
P = 0.01). Immunohistochemistry of CHB liver sections showed ga-
lectin-9 staining was concentrated in the Kupffer cells, confirmed by
immunofluorescent co-staining with CD68. The functional relevance
of this ligand/receptor interaction was supported by the fact that
blocking the Tim-3 pathway in vitro recovered IFNy and TNFo -
producing HBV-specific CD4 and CD8 T cells in more than 50% of
CHB patients. Responses from patients with viraemia well-suppressed
on antivirals maintained increased expression of Tim-3 and recovery of
functional responses upon blockade of this co-inhibitory pathway. The
development of strategies to manipulate this interaction could there-
fore contribute to restoring antiviral T cells responses and the long-
term control of HBV infection.

552
The role of transcription factor Nrf2 in T-cell development and
function

J. Hamdam, L. Abbas Al-Huseini, H. Xian Aw Yeang, T.
Thaventhiran, S. Sethu, C. Goldring, N. Kitteringham, K. Park &
J. G. Sathish

Institute of Translational Medicine, University of Liverpool, Liverpool,
UK

T cells are principal cells of the adaptive immune system involved in
the immune responses to pathogens. Mature CD4 and CD8 T cells are
generated following complex developmental and selection processes
that takes place in the thymus. Mature T cells that populate the sec-
ondary lymphoid organs are competent in antigen recognition, antigen
receptor signalling, clonal expansion, effector functions and in the
generation of immunological memory. Evidence has shown that the
intracellular redox equilibrium of the T-cell is imperative for optimum
immune functioning. Alterations in redox balance can result in dys-
functional T-cell signalling and impact on the subsequent immune
response elicited. The transcription factor Nrf2 maintains cellular re-
dox homeostasis via upregulation of cytoprotective and antioxidant
genes in response to oxidative or chemical stressors. Little is known of
the role of Nrf2 in the regulation of T-cell development and mature
T-cell function. Using T-cells derived from Nrf2"* and Nrf2™'~ mice,
we demonstrate that loss of Nrf2 does not affect T-cell development in
the thymus or the proportions of naive CD8 and CD4 T-cell popu-
lations in secondary lymphoid organs. Furthermore, Nrf2 does not
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influence naive or effector T-cell proliferation in response to stimu-
lation with CD3 and CD28 antibodies. However, distinct cytokine
profiles between Nrf2"" and Nrf2™'~ effector T-cells were observed.
Taken together, this data suggests that Nrf2 may play a role in
peripheral T-cell function but not T-cell development.

561
Study of the activity of two isoforms of the transcription factor
PAXs5 in the terminal maturation of B lymphocytes

S. Peron,* A. Tinguely,* E. Delabesse,” C. Broccardo,” M. Cogné* &
L. Delpy*
*UMR CNRS 6101, CNRS, Limoges, Frnace, fINSERM, Toulouse, France

PAX5 is a transcription factor essential for the B lymphocyte devel-
opment. Multiple isoforms result from alternative splicing events and
from transcription initiation at two promoters (PA and PB) associated
with two alternative first exons. PAX5A is synthetized from the tran-
script of exons 1A and 2—10 from PA, PAX5B uses PB and exon 1B.
These isoforms differ only in the sequence encoded by the first exon.
PAXS5A is expressed specifically in the LB and PAX5B expression ap-
pears similar but is still unclear.

PAXS5A activates B cell specific genes and represses genes associated
with the differentiation of other cell lineages. PAX5B, appears in vitro
to prevent apoptosis and negatively regulates t the promoter of CD19
in B cell lines. We have shown that both PAX5A and PAX5B were able
to activate transcription of the CD19 promoter in non-lymphoid cell
lines. However, PAX5B is no longer able to perform this function in a
B cell line, whereas the ability of PAX5A transactivation remains intact.
We observed that these two isoforms show a differential regulation in
activated cells: mPAX5A transcript is decreased following activation
while mPAX5B is increased. The 3’regulatory region (3’RR) of the IgH
locus, which is particularly active during the terminal maturation of
plasma cells, is known to be a target of PAX5. We observed an
increased binding of PAX5 to the 3’RR after B cell activation. These
results suggest that the balance between PAX5 isoforms PAX5A and
PAX5B regulates the function of PAX5 during terminal maturation of
LB.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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565
The immunoglobulin heavy-chain locus 3’ regulatory region (hs3a,
hs1,2, hs3b, hsg) is dispensable for VD) assembly

P. Rouaud,* C. Vincent-Fabert,” R. Fiancette,’ E. Pinaud,*

M. Cogné* & Y. Denizot*

*UMR CNRS 6101, Limoges, France, TUsol INSERM, Marseille, France,
*Medical Research Council, Laboratory of Molecular Biology, Cambridge,
UK

The immunoglobulin heavy chain locus undergoes numerous genomic
rearrangments during B cell maturation (VD] recombination, class
switch recombination, somatic hypermutation). These differents events
are regulated by several cis-regulatory elements. A 3" regulatory region
(3’RR) located downstream the IgH locus has been shown to contain
four lymphoid-specific transcriptional enhancers: hs3a, hs1,2, hs3b and
hs4. To understand the role of this 3’RR in B-cell development, the
laboratory created a knock-out murine strain deficient for the whole
3’RR (3’'RR deficient mice). Previous results shown that the complete
3’RR deletion dramatically affects class switch recombination and Ig
secretion for all isotypes (Vincent-Fabert et al, Blood 2010 116:
1895—1898). We use this murine model to investigate the role of the
3’RR in V(D)] recombination. We firstly tested the 3’RR implication in
the choice of a specific IgH allele in heterozygous mice. Results de-
monstrated, in IgMaAS,RR/ IgMb animals, the similar use of either 3’RR-
deleted allele or wild-type allele for IgM synthesis in bone marrow. The
diversity of rearrangement as well as the V, D and ] usages were, in
CD25" pre-B cells or mature splenocytes, not affected by the 3’'RR
deletion. Taken together, these results reveal no evident role for the
3’RR during V(D)] recombination process. Currently, studies are in
progress to investigate the role of the 3’RR in somatic hypermutations.

580
Melioidosis and correlates of protection

T. Laws,* A. Scott,* S. Harding,* P. Tan,’ J. Prior* & T. Atkins*
*Biomedical Sciences, DSTL, Salisbury, UK, Genome Institute of
Singapore, Singapore, Singapore

Burkholderia pseudomallei is an opportunist pathogen found in South
East Asia and Australasia that causes the fatal disease melioidosis in
humans. B. pseudomallei is intrinsically resistant to many antibiotics
and there is currently no licensed vaccine. Here we investigate the
effect of three pre-infections by attenuated Burkholderia. The protec-
tive and attenuated mutant 2D2 was derived from a virulent B. pseu-
domallei strain and is a branch-chain amino acid auxotroph.
Burkholderia thailandensis is a close relative to B. pseudomallei and is
avirulent in humans. We have obtained a B. thailandensis strain (cap*)
that has a capsule similar to that of B. pseudomallei and a closely related
strain (cap~) that lacks any capsule. Using a two sequential challenge
experiment, we show that the cap” strain provided comparable pro-
tection to the 2D2 vaccine and cap™ provided limited protection
(bacterial colonisation and survival). We found that pre-challenge IgG
levels correlated with bacterial burden post-challenge. This allows us to
establish correlates-of-protection that would be required to indicate
whether vaccinated humans would be protected from melioidosis by
vaccination. Additionally, we find that a pre-infection with the non-
pathogenic B. thailandensis cap® gave similar efficacy to the 2D2 vac-
cine, which is unlikely to be licensed due to safety issues.
©Crown copyright, Dstl 2011.
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The unexpected T-cell recognition of an altered peptide ligand is
driven by reversed thermodynamics and an alternative structural
hotspot

E. B. Allerbring,’*1 A. D. Duru,*! H. Uchtenhagen,* C. Madhur-
antakam,* M. B. Tomek,* S. Grimm,’ P. A. Mazumdar,* R.
Friemann,’ T. Sandalova,* M. Uhlin,® P.-A. Nygren' & A. Achour*
*Center for Infectious Medicine (CIM), Department of Medicine
Huddinge, Karolinska Institutet, Stockholm, Sweden, ‘Division of
Molecular Biotechnology, School of Biotechnology, AlbaNova University
Center, Royal Institute of Technology (KTH), Stockholm, Sweden,
Department of Chemistry, Biochemistry and Biophysics, University of
Gothenburg, Gothenburg, Sweden, *Department of Microbiology, Tumor
and Cell Biology (MTC), Karolinska Institutet, Stockholm, Sweden

The molecular basis underlying T-cell recognition of MHC molecules
presenting altered peptide ligands (APLs) is still not well established . A
hierarchy of T-cell activation by MHC class I-restricted APLs has been
defined using the T-cell receptor P14 specific for H-2D® in complex
with the immunodominant LCMV peptide gp33 (KAVYNFATM).
While substitution at peptide position 4 of the main TCR-interacting
tyrosine residue to either phenylalanine (Y4F) or to serine (Y4S)
abolished recognition by P14, the TCR unexpectedly recognized H-2D"
in complex with the alanine-substituted semi-agonist Y4A, which
displayed the most significant structural modification. The observed
functional hierarchy could not be explained by the relative capacity of
the peptides to stabilize H-2D". Analysis of the thermodynamic sig-
natures revealed that while recognition of the full agonist H-2D"/gp33
by P14 was enthalpy-driven, recognition of the semi-agonist H-2D/
Y4A was primarily entropy-driven. Comparative crystal structure
analyses revealed that the conformations of peptide residue p1K and of
the key surrounding heavy chain residues E58 and R62 are different in
H-2D"/Y4A compared to the three other MHC molecules. The side
chains of the two MHC residues move closer together in H-2DY/Y4A,
thereby possibly creating with p1K a new alternative hotspot for in-
teraction with P14. Molecular modeling indicated that P14 favorably
adapts to this alternative structural hotspot in H-2D®/Y4A through a
lateral hinge bend movement of its CDR1a. This results in increased
interactions between P14 CDR1a and residues p1K, E58 and R62 in H-
2D"/Y4A that could account for the unexpected recognition of the
semi-agonist complex.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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THo cells promote mast cell mediated allergic pathology in the
lung in vivo

L. Gregory, C. P. Jones, B. Causton, G. A. Campbell & C. M. Lloyd
Leukocyte Biology, Imperial College London, London, UK

IL-9 secreting (TH9) T cells represent a distinct T cell subset. However
evidence for their functionality in disease is uncertain. We measure
directly THO cells in patients and show that circulating TH9 cells are
elevated in allergic compared with non atopic donors which correlates
with increased IgE levels (P < 0.05 > = 0.50). Using a murine model
of house dust mite (HDM) induced allergic airways disease, allergen
challenge leads to rapid THY differentiation and proliferation, with
much faster kinetics than TH2 cell differentiation (6.2 x 10° versus
1.9 x 10 cells/ml 1 week post first HDM challenge, P < 0.001) re-
sulting in recruitment and activation of mast cells. Adoptive transfer of
THY cells results in enhanced pulmonary inflammation, eosinophilia
(2.9 x 10* versus 1.8 x 10* siglecE" cells/ml) and intra epithelial mast
cells numbers (27 versus per mm). Mast cells were activated as evi-
denced by increased serum mast cell protease levels (38 versus 22 ng/
ml) and circulating IgE levels were also enhanced in mice receiving
THY cells (0.97 versus 0.48 ug/ml). Conversely, inhibition of HDM
induced THY differentiation results in significantly reduced airway
hyperreactivity, collagen deposition, mast cell numbers and activation.
Thus we define a functional phenotype for TH9 driven pathology in
vivo that is different but complimentary to that elicited by TH2 cells.
THY cells promote allergic responses, resulting in enhanced mast cell
mediated pathology in the lungs.

602
Proteinkinase D2: a critical diacylglycerol regulated threshold
sensor for the T cell antigen receptor

M. Navarro
Cell Signalling and Immunology, University of Dundee, Dundee, UK

Protein Kinase D2 (PKD2) is a diacylglycerol and Protein Kinase C
regulated serine/threonine kinase that is activated by triggeringof an-
tigen receptors in T cells. An unbiased analysis of the serine/threonine
phosphoproteome of TCR triggered PKD2 null CD8 T cells using high
resolution mass spectrometry reveals that this single serine kinase
controls a signal transduction network. Consequently, PKD2 has a key
role in the transcriptional reprogramming of CD8 naive T cells that
occurs following antigen receptor engagement. In particular, PKD2
controls the ability of CD8 T cells to respond to antigen and produce
key proinflammatory cytokines notably Interferon gamma. Strikingly,
Interferon gamma output in T cells is tightly linked to the level of
PKD2 activity. This is relevant because the level of PKD2 activity in
naive T cells is regulated in an analogue response where the stoichio-
metry of PKD2 activity is determined by the strength of the TCR
ligand. PKD2 is thus a critical diacylglycerol regulated threshold sensor
that translates TCR signaling strength to a functional outcome.

605
Classical and non-classical class Il genes in a non-mammalian
vertebrate

A. Parker,* C. Butter,” K. Staines’ & J. Kaufman*"*

*Department of Pathology, University of Cambridge, Cambridge, UK,
TInstitute for Animal Health, Compton, Newbury, UK, *Department of
Veterinary Medicine, University of Cambridge, Cambridge, UK

Previous work by our lab has shown the chicken major histocompat-
ibility complex (MHC) to be smaller, simpler and re-arranged com-
pared to mammals, with stable haplotypes leading to polymorphic
gene loci that can co-evolve. For example, co-evolution of the dom-
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inantly-expressed class I molecule with TAP and tapasin can explain
the strong associations of the chicken MHC with resistance or sus-
ceptibility to particular pathogens.

Following from this, we are investigating whether the presence of a
dominantly expressed chicken class II molecule can also be explained
by co-evolution with associated antigen processing genes, the non-
classical chDM genes. To this end we characterised the previously
poorly defined chDM region and investigated the expression,
regulation, and interaction of the class II (B-L) and chDM genes.

We find that chickens are unusual in having two DMB genes
(chDMBI1, chDMB2) and an alternative first exon for the alpha-chain
gene (chDMA). We identify putative promoters and further regulatory
sites throughout the chDM region. We find classical (B-LA, B-LB1, B-
LB2) and non-classical (chDMA, chDMBI1, chDMB2) class II genes
expressed in cell lines and tissues. B-LB2 and chDMB2 are dominant
while B-LB1 and DMBI are elevated only in particular tissues.

This work provides a detailed description of the genes and potential
regulatory elements of the DM region in a non-mammalian vertebrate.
In addition, and in contrast to previous assumptions that BLB1 and
chDMBI are barely expressed or probable psuedogenes, we show tissue
specific elevated expression, leading us to investigate whether these
genes may be co-regulated and have an unusual function.

606
Inflammatory mediators involved in scorpion envenomation
pathogenesis: characterization of immune response

S. Adi-Bessalem, D. Hammoudi-Triki & F. Laraba-Djebari
Laboratory of Cellular and Molecular Biology, University of Science and
Technology Houari Boumediene — Faculty of Biological Sciences/Institut
Pasteur in Algeria, Algiers, Algeria

Clinical symptoms observed after scorpion stings have been mainly
attributed to the pharmacological actions of the neurotoxins of venom
on their targets. This binding produces abnormal neurotransmitter and
inflammatory mediator release leading to severe pathological effects.
This study describes evaluation of systemic inflammatory response after
scorpion envenoming. Analysis of tissue damage and inflammatory
response was carried out into mice envenomed with Androctonus
australis hector (Aah) scorpion venom. Induced inflammatory process
by Aah venom is characterized by tissue hyperleukocytosis, hemorrhage
and inflammatory edema in most vital organs (lungs, heart, liver and
kidneys). Lipid peroxidation products, including malondialdehyde
(MDA), nitric oxide (NO) products, including nitrite, nitrate were
found to be significantly elevated with a concomitant depletion of
antioxidants in envenomed mice as compared to normal controls. In
the blood sera, fast kinetic production of pro-inflammatory cytokines
(IL1-p, IL-6, TNF-0) accompanied by hyper-gammaglobulinemia and
activation of complement system were correlated with the severity of
envenomation. The pro-inflammatory cytokines play an important role
in the cell recruitment and the activation of mediators responsible for
the later inflammatory response and the repair of tissue damages. The
pathophysiological effects caused after envenomation may be mediated,
in part, by cytokines and cytotoxic leukocyte-derived product release
such as cationic proteins and possibly reactive oxygen/nitrogen species.
Early treatment after scorpion stings with specific drugs that inhibit
cytokine production, may have a potential beneficial effect to attenuate
the observed clinical symptoms.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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614
Reversible senescence in human CD4* CD45RA*CD27  memory
T cells

D. Di Mitri,*" S. Henson,* N. E. Riddell,* D. Kipling,t M. V. D.
Soares, L. Battistini’ & A. N. Akbar*

*Infection & Immunity, UCL, London, UK, "'Neuroimmunology Unit,
Santa Lucia Foundation, Rome, Italy, *School of Medicine, Cardiff
University, Cardiff, UK, SUnidade de Citometria de Fluxo, Instituto de
Medicina Molecular, Lisboa, Portugal

Persistent viral infections and inflammatory syndromes induce the
accumulation of human T cells with characteristics of terminal dif-
ferentiation or senescence. However the mechanism that regulates the
end-stage differentiation of these cells is unclear. Human CD4" effector
memory T cells (CD27 CD45RA™; EM) and also those that re-express
CD45RA (CD27 CD45RA"; EMRA) have many characteristics of end-
stage differentiation. These include the expression of surface KLRG-1
and CD57 reduced replicative capacity, decreased survival and high
expression of nuclear gH2AX after T cell receptor (TCR) activation. A
paradoxical observation was that although CD4" EMRA T cells exhibit
defective telomerase activity after activation, they have significantly
longer telomeres than central memory-like (CM; CD27"CD45RA™)
and effector memory-like (EM; CD27 CD45RA™) CD4" T cells. This
suggested that telomerase activity was actively inhibited in this po-
pulation. Since pro-inflammatory cytokines such as TNF-a inhibited
telomerase activity in T cells via a p38 mitogen- activated protein
kinase (MAPK) pathway, we investigated the involvement of p38 sig-
nalling in CD4" EMRA T cells. We found that the expression of both
total and phosphorylated p38 was highest in the EM and EMRA
compared to other CD4" T cell subsets. Furthermore, the inhibition of
p38 signalling, especially in CD4* EMRA T cells, significantly enhanced
their telomerase activity and survival after TCR activation. Thus acti-
vation of the p38 MAPK pathway is directly involved in certain se-
nescence characteristics of highly-differentiated CD4" T cells. In
particular, CD4" EMRA T cells have features of telomere-independent
senescence that are regulated by active cell signalling pathways that are
reversible.

616
An mTORC1/ARNT axis coordinates the glycolytic switch in
effector CD4 and CD8 T cells

E. Rosenzweig
Cell Signalling and Immunology, University of Dundee, Dundee, UK

The mammalian target of rapamycin complex 1 (mTORCI) controls
the differentiation of peripheral CD4 and CD8 T cells. The present
study reports a key role for mTORCI to control glucose metabolism
and glycolysis in immune activated T cells. Importantly, mTORCI
signaling controls the expression of the Glutl - glucose transporter by
regulating the expression of Hifla/ARNT transcription factor complex.
Naive T cells do not express the Hifla/ARNT complex. However, the
expression of this complex is induced in response to triggering of the T
cell antigen receptor complex and is then sustained by cytokines no-
tably IL-2 and the Th17 polarizing cytokines IL-1, TGF beta and IL-6.
To examine the role of Hifla/ARNT complexes in T cells we selectively
deleted ARNT alleles in T cells. ARNT null CD4 T cells showed ab-
normal glucose metabolism, Th17 differentiation and failed to produce
the cytokine IL-22. Immune activated ARNT- null CD8 T cells also
failed to differentiate normally to effector CTLs. Immune activated
Arnt null CD8 T cells thus fail to normally express Glut-1 and have low
rates of glucose uptake and glycolysis. Strikingly, despite these glyco-
Iytic defects ARNT is not required for CD8 T cell proliferation or
protein synthesis. However, immune activated CD8 T cells ARNT -
null CTLs fail to downregulate the expression of the lymph node-
homing receptors CD62L (L-selectin) and CCR7. They also fail to

express the cytolytic effector molecule perforin. These data reveal an
mTORCI/ARNT axis coordinates the glycolytic switch that is required
for effector CD4 and CD8 T cell differentiation.

619

Analysis of recombinant monoclonal antibodies from single B
cells reveals early defects of B cell tolerance checkpoints in
patients with Sjogren’s syndrome

E. Corsiero,* N. Sutcliffe,* H. Wardemann,” C. Pitzalis* &

M. Bombardieri*

*Experimental Medicine and Rheumatology, Queen Mary University of
London William Harvey Research Institute, London, UK, "Max Planck
Institute for Infection Biology, Berlin, Germany

Background: Sjogren’s syndrome (SS) is an autoimmune disease
characterized by high affinity circulating autoantibodies and char-
acteristic B cell disturbances with a predominance of naive and a re-
duction of memory B cells in the periphery. It is unknown at what
stages of B cell differentiation tolerance checkpoints are defective in SS.
Here we aimed to determine the frequency of self-reactive B cells in the
circulating naive compartment of SS patients.

Aims and Methods: Single IgD+ CD27— naive (and CD27+ memory)
B cells were FACS sorted from seven SS patients and RNA used to
amplify Ig VH and VL genes which were then cloned and expressed as
recombinant monoclonal antibodies displaying an identical specificity
of the original B cells. B cells from healthy donors (HD) were used as
control. Recombinant antibodies were tested towards different
autoantigens to determine the frequency of autoreactive clones.
Results: A total of 80 individual recombinant antibodies were
generated from naive and memory B cells of SS patients. Analysis of
the VH and VL gene usage showed no significant differences between
SS and HD. Self-reactive B cell clones displaying ANA and ENA
reactivity were expressed by 42% of peripheral naive B cells in SS
patients, significantly higher compared to HD (~10%). Interestingly,
most naive self-reactive antibodies were polyreactive.

Conclusions: Here using a novel strategy to express recombinant
antibodies from single B cells we demonstrated an elevated frequency
of autoreactive naive B cells in the circulation of SS patients. This
evidence likely reflects early defects in B cell tolerance checkpoints.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Validation of immunoCAP ISAC assay performance

S. H. K. Murng, W. Egner, A. Shrimpton & R. Sargur
Immunology Department, Sheffield Teaching Hospitals NHS Foundation
Trust, Sheffield, UK

ISAC is a microarray technique using allergen components. Currently
few laboratories provide this assay in UK. Currently most component
resolved diagnostic prognostication is on the ImmunoCAP system.
ISAC is a semi-quantitative method with multiple allergens on a single
assay and has potential advantages.

Method: We analyzed clinic letters and identified a cohort of patients
(n=50) in whom allergen component specific IgEs (sIgE) were
indicated. ISAC were performed on stored sera on which component
sIgEs have been measured on Immunocapl1000 previously. The results
from both systems were compared with the clinical outcomes.
Results: ISAC shows good agreement with ImmunoCAP1000 results.
In this cohort we have examined peanut, hazelnut and latex. The
agreements were 1009, in Arah 1, Bet v 2 and Hev b 8; 959, in Arah 3
and Bet v 1; 889, in Ara h 2; 859, in Ara h 8 and Hev b 6.
Conclusion: ISAC is less sensitive and its calibration characteristic is
less robust than the ImmunoCAP1000 in measuring the component
sIgEs. Correlation of component patterns with clinical diagnoses is
good for both systems. The numerical value is not comparable between
them. The ISAC profile does not currently include all major relevant
components e.g. Ara h 9. High total IgE does not appear to non-
specifically affect the component results. ISAC has potential advantages
- cost effectiveness, efficient sample usage, shorter turn-around time
for multiple testing and providing a cross-sensitization profile. ISAC
should be interpreted with clinical details. The report should be
coherent and practical.

644

Induction of Treg and Thi7 cells by pneumococcus in nasal-
associated lymphoid tissues and their association with pneumo-
coccal carriage in children and adults

A. S. Mubarak,* C. Loh,” M. McCormick,* . Leong,T' N. Cunliffe,*
P. McNamara' & Q. Zhang*

*Department of Clinical Infection, Microbiology and Immunology,
Institution of Infection and Global Health, Liverpool, UK, TAlder Hey
Children’s Hospital, Liverpool, UK, *ENT Department, Royal Liverpool
University Hospital, Liverpool, UK

Background: Regulatory T (Treg) and Thl7 cells play a vital role in
mediating immunity to microbial infection. We show previously
that pneumococcus induces Treg formation in human adenoids,
part of the nasal-associated lymphoid tissue (NALT). In this study
we aim to investigate the mechanisms by which pneumococcus
induce Treg and Th17 cells and their effect on T and B cell
immunity and their association with pneumococcal carriage in
children and adults.

Methods: Mononuclear cells from adenotonsillar tissues are isolated
from children and adults undergoing adenotonsilectomy. Cells are
then stimulated by concentrated pneumococcal culture supernatant
derived from a type II pneumococcus D39 followed by intercellular
staining of Foxp3 and Interleukin 17 and other relevant cytokines.
Antibody and cytokine production are assayed by ELISA to compare
between the Treg-depleted cells and the non-depleted cells.

Results and conclusion: Both Foxp3* Tregand Th17 cellsare induced by
pneumococcal stimulation. Preliminary results suggest that there is a
difference in the ratio of Foxp3+ Treg to IL17-producing cells between
children and adults, which tends to be higher in the former in whom
pneumococcal carriage is more common. Depletion of Treg cells
significantly enhanced the antigen-specific antibody production. It is
suggested that the development and balance of Foxp3* Tregand Th17 cells
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inthelocal mucosalimmune tissues play animportant partin modulating
the specific immunity and pneumococcal carriage in humans.

646
B cell derived interleukin-6 drives pathogenesis in experimental
autoimmune encephalomyelitis and multiple sclerosis

T. Barr,* P. Shen,” S. Brown,* V. Lampropoulou,T T. Roch, S.
Lowrie,* R. O’Connor,’® S. Anderton,® A. Bar-Or,>" S. Fillatreau® &
D. Gray*

*Institute of Immunology and Infection Research, University of
Edinburgh, Edinburgh, UK, "Deutches Rheuma-ForschungsZentrum, a
Leibniz Institute, Berlin, Germany, *Neuroimmunology Unit, Montreal
Neurological Institute and Hospital, McGill University, Montreal, QC,
Canada, SMRC Centre for Inflammation Research, University of
Edinburgh, Edinburgh, UK, "Experimental Therapeutics Program,
Montreal Neurological Institute and Hospital, McGill University,
Montreal, QC, Canada

B cells have paradoxical roles in autoimmunity, exerting both pa-
thogenic and protective effects. Pathogenesis may be antibody-in-
dependent as B cell depletion therapy (BCDT) leads to amelioration
of disease irrespective of autoantibody ablation. However, the me-
chanisms of pathogenesis are poorly understood. Here we demon-
strate that B cells contribute to pathogenesis of experimental
autoimmune encephalomyelitis (EAE) primarily through secretion of
interleukin (IL)-6. B cells from mice with EAE secreted elevated levels
of IL-6 compared to B cells from naive controls, and mice with a B
cell-specific IL-6 deficiency showed a markedly less severe disease
than mice with wild-type B cells. Moreover, BCDT ameliorated EAE
only in mice with IL-6 sufficient B cells. This mechanism of patho-
genesis also operated in multiple sclerosis (MS) because B cells from
MS patients produced more IL-6 than B cells from healthy controls.
This abnormality was normalized in B cells returning after Rituximab
treatment, suggesting that BCDT improved disease progression at
least partly by eliminating IL-6 producing B cells in MS patients.
Taking these data together, we conclude that IL-6 secretion is a major
mechanism of B cell-driven pathogenesis in T cell-mediated auto-
immune disease such as EAE and MS.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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656
Characterization of THEMIS as a new member of the TCR
signalosome

W. Paster,* C. Brockm(—:yer,*"T R. Taylor,* G. Fu,’N.R. Gascoigne"t &
O. Acuto*

*Sir William Dunn School of Pathology, University of Oxford, Oxford,
UK, "Department of Molecular & Cell Biology, University of California,
Berkeley, CA, USA, *Department of Immunology, Scripps Research
Institute, La Jolla, CA, USA

Stimulation of the T cell antigen receptor (TCR) induces formation
of phosphorylation-dependent signalling networks, ultimately leading
to T cell proliferation and differentiation. Despite decades of re-
search, the composition and dynamics of the TCR signalosome is still
incompletely understood. Others and we have recently identified
Thymocyte-expressed molecule involved in selection (THEMIS), as a
novel regulator in thymocyte positive selection. The exact role of
THEMIS in signalling, especially in peripheral T cells, has remained
poorly characterized and controversial.

In the present study we show that THEMIS is a new member of
the TCR-proximal signalosome. We are able to demonstrate that
THEMIS acts as a positive regulator of TCR-induced IL-2 gene
expression, via modulation of ERK and NFAT activity. Upon TCR
triggering, THEMIS is rapidly tyrosine phosphorylated by the Src
family kinase Lck. We find this phosphorylation dependent on the
presence of the scaffold proteins Linker for activation of T cells
(LAT) and SH2 domain-containing lymphocyte protein of 76 kDa
(SLP-76). Phosphorylation of THEMIS coincides with its recruitment
to LAT, via the adapter molecule growth factor receptor-bound
protein 2 (GRB2). GRB2, in turn, is found to be constitutively bound
to a highly conserved proline-rich region (PRR1) at the C-terminus
of THEMIS. We can show that PRRI is indispensable for GRB2
association, THEMIS Tyr-phosphorylation and function in vitro and
for thymocyte development in vivo. Taken together, our study
positions THEMIS as a regulator of proximal TCR signalling and
further shows that the association of THEMIS with the LAT-
signalosome is crucial for thymocyte development.

675
Analysing the role of ERK MAPK signaling in tolerance and
priming of antigen-specific CD4* T cells in vitro

L.-H. Hsu, V. Paunovic, A. M. Morton & M. M. Harnett
Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

T cell recognition of Ag can result in priming or tolerance
depending on the context in which Ag is recognized. Peripheral
tolerance plays an important role in preventing T cells response to
self or harmless antigens. One of the mechanisms which contributes
to forming tolerance is anergy, which can be defined as defect in
cellular proliferation and IL-2 production. Our lab has reported that
there are significant differences in the amplitude and cellular loca-
lization of phosphorylated ERK (pERK) signals when naive and in
vitro-primed and tolerized T cells respond to Ag. GTPase Rapl has
been reported to inhibit the generation of pERK signals and to
accumulate in tolerant cells. Consistent with this, our lab has de-
monstrated that Rapl exhibits an inverse pattern of expression to
pERK in individual Ag-specific primed and tolerized T cells. We
have extended these studies to investigate whether Raplplays a role
in determining commitment to anergy and priming during induc-
tion and maintenance phases. Specifically, we have used an adeno-
viral gene transfer approach to examine the impact of Rapl
signaling on ERK activation, cellular proliferation and clonal ex-
pansion of Ag- specific CD4" T cells.

683
A novel role for NFkB signalling in T cell homeostasis

A. Silva & B. Seddon
Immune Cell Biology, NIMR, London, UK

T cell development in the thymus and peripheral homeostasis depends
critically on TCR and IL7R signalling. NFkB signalling has been im-
plicated as an important regulator in cell survival and fate decisions
and is activated downstream of TCR triggering. Using transgenic and
gene knock-in mouse systems that allow conditional deletion of IKK1
and/or IKK2 in T cells, we evaluated the role of NFkB signalling in T
cell development and peripheral homeostasis. Loss of both IKK1 and
IKK2 in thymocytes revealed that maturation of single positive, but not
double positive thymocytes was strictly dependent on NF-kB signal-
ling. IKK1 and IKK2 acted redundantly in this maturation since thymic
development in single IKK1 or IKK2 deficient mice was normal. In
contrast analysis of peripheral T cell homeostasis revealed differential
requirements for IKK1 and IKK2 expression. While IKK1 deficient T
cells appear normal, survival and homeostatic proliferation of naive T
cells is dependent on IKK2 expression in a cell autonomous manner.
Our results reveal qualitatively distinct requirements for NF-kB sig-
nalling during T cell development and homeostasis.

685
The crystal structure of latent and immunodominant Epstein—Barr
virus-derived T cell epitope

A.J. A. Schauenburg,* J. J. Miles,*" E. Gostick,* D. K. Cole,*

K. Ladell,* K. Wynn,’*’Jr J. McLaren,* ]. Pentier,* L. Wooldridge,*
S. R. Burrows, P. J. Rizkallah,* A. K. Sewell* & D. A. Price*
*Infection, Immunity and Biochemistry, Cardiff University School of
Medicine, Cardiff, UK, +Queensland Institute of Medical Research,
Brisbane, Qld, Australia

Epstein-Barr virus (EBV) is a flourishing microparasite presently
infecting over 90% of the human population. The virus is also a global
disease burden and associated with 18 different malignancies. The
latent EBV protein LMP2 is a key target of the cellular immune system
since it encodes a number HLA-A*0201 (A2) restricted epitopes.
Arguably the most potent LMP2 target is the CLGGLLTMV (CLG)
peptide. CLG is a promising therapeutic and prophylactic target since
it is expressed on the surface of most EBV*' malignancies and exhibits
complete sequence conservation across all known virus strains. How T
cells engage this important epitope is unknown. Here, we have solved
the structure of the CLG-A2 molecule and have identified key areas of
T cell contact. Understanding the molecular basis of this engagement
may aid in optimizing T cell recognition as well as the design of in-
telligent CLG mimics compounds and super-agonists for use in the
clinic.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Small intestinal CD103" DC are a heterogeneous population with
distinct functions

A. Aumeunier, C. L. Scott, C. C. Bain & A. M. 1. Mowat
Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

CD103 expressing dendritic cells (DC) play a crucial role in inducing
tolerance in the gut. Two subpopulations of CD103" DC can be
identified based on the expression of CD11b and CD8a molecules, but
their respective functions in the small intestinal lamina propria (LP)
remain unclear.

Both subsets express CCR7 and most TLR, as well as the retinoic
acid generating enzyme ALDH, but CD11b" cells uniquely express
CD172a and produce IL10 in vivo. CD11b" and CD8a" dendritic cells
are both capable of antigen presentation when assessed in vitro, but
there are differences in their overall potency and ability to prime CD4"
or CD8" T cells.

Those results indicate that CD103" LP DC are a heterogeneous
population whose two main subsets may have overlapping, as well as
distinct functions. Although both are capable of acquiring intestinal
antigen and migrating to the draining mesenteric lymph node to
imprint gut homing properties on naive T cells, there seem to be subtle
differences in the nature of the response generated by each subset. It
will be important to confirm these ideas directly and to explore how
the subsets change in inflammatory conditions.

688

SIRPa expression identifies two distinct populations of intestinal
CD103" DC and contributes to DC homeostasis in the lamina
propria

C. L. Scott, A. Aumeunier & A. M. Mowat
Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

The intestinal immune system is challenged continually by a variety of
antigens, including commensal bacteria, food proteins and invasive
pathogens. It is essential to discriminate between the different types of
antigens so that either protective immunity or tolerance is induced
appropriately. Dendritic cells (DC) that express CD103 are considered
the archetypal intestinal DC involved in induction of tolerance, but the
DC involved in active immunity are less well characterised. Here we
show that intestinal CD103" DC are a heterogeneous population which
can be subdivided based on the expression of signal inhibitory regulatory
protein o (SIRPx), a receptor that binds the ubiquitously expressed
CD47 and has several immunomodulatory roles. SIRPx is confined to
the CD11b" subset of CD103" DC and the numbers of these DC are
reduced in the intestinal lamina propria (LP) and MLN of mutant mice
with impaired SIRPu signalling. Preliminary studies indicate that the
lack of DC is not due to a defect in pre-DC generation or development,
but may be due to poor survival of mature DC. Thus SIRPx may play a
selective role in the homeostasis of a major subset of intestinal CD103"
DC and future studies aim to explore further the consequences of
defective SIRPu signaling for intestinal immune responses.

689
Differential protein immunogenicity and allergenicity: role of
glycosylation

R. J. Almond,* B. F. Flanagan,Jr 1. Kimber* & R. J. Dearman*
*University of Manchester, Manchester, UK, "University of Liverpool,
Liverpool, UK

Human native milk lactoferrin (NLF) and recombinant forms of lac-
toferrin (rLF) are available with identical amino acid sequences, but
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different glycosylation patterns. Native LF has a complex glycoprofile
including sialic acid and Lewis (Le) x structures, whereas both rLF
forms are far simpler and rich in mannose residues. We have char-
acterised antibody responses induced in BALB/c strain mice by NLF
and rLF produced in either rice or Aspergillus.

Mice received various % w/v of NLF, rLF, ovalabumin or peanut
alone or in combination by i.p. on days 0, 7. For adjuvant experiments
with Le x, mice received an additional immunisation on day 14. Sera
were analysed for protein specific IgG and IgE by enzyme-linked
immunosorbant assay (ELISA) and homologous passive cutaneous
anaphylaxis assay (PCA), respectively.

Immunisation with NLF stimulated vigorous IgG and IgE antibody
responses, whereas both forms of rLF were 40-fold less immunogenic
and 200-fold less allergenic, irrespective of endotoxin or iron content
and the glycans did not contribute to epitope formation.

Endogenous expression of Le* on NLF did not completely account
for the more vigorous IgE responses provoked by this form of LF.
Furthermore, co-administration of rLF and NLF inhibited the IgE
response provoked by NLF and up-regulated IgG2a production, but
was without effect on unrelated allergens.

Taken together, these data demonstrate that rLF impacts on the
induction phase to selectively inhibit anti-LF IgE antibody responses
and that differential glycosylation may impact on antigen uptake,
processing and/or presentation influencing the Th1/Th2 balance.

694
The regulatory role of CX3CR1 in gut macrophage function

A. A. Bravo-Blas, C. C. Bain & A. M. Mowat
Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

Inflammatory bowel diseases (IBD) have become a very important
disease in industrialized countries. Macrophages (mf) in the intestinal
lamina propria (LP) are the first point of contact between the immune
system and the local bacteria but normally these mf are hyporesponsive
to inflammatory stimuli. Fractalkine (FKN — CX3CL1) is produced by
intestinal epithelial cells and has been shown to have a variety of
modulatory effects on mf. Recent results have suggested that mice
lacking CX3CR1 expression have a defect in orally induced tolerance
due to failure of resident intestinal mf to drive regulatory T cell ex-
pansion via IL10. As resident intestinal mf express very high levels of
CX3CR1, whereas pro-inflammatory mf that appear in experimental
colitis express only intermediate levels, these findings suggest that the
FKN-CX3CRI axis may play an important role in regulating intestinal
mf function. Here we show that resting CX3CR1 KO mice have normal
numbers and subsets of colonic mf and recruit inflammatory class II
MHC" CX3CR1™ Ly6C™ mf during DSS colitis. Furthermore mf from
CX3CR1 KO mice respond normally to TLR stimulation and exo-
genous FKN has no consistent effects on wild type mf function. There
are also no clear differences in the outcome of DSS colitis in CX3CR1
KO mice, or in the ability of KO mice to be primed by feeding soluble
antigen + cholera toxin as an adjuvant. Together these findings suggest
that the CX3CR1-FKN axis is not essential for intestinal mf home-
ostasis and more work may be required to establish its precise role.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Alterations in killer immunoglobulin-like receptors (KIR)
expression and functional activities of CD56+CD3+ cells in lung
cancer

S. Aomar,*" E. Marshall,’ D. Middleton"$ & S. Christmas’
*Zoology Department, King Saud University, Riyadh, Saudi Arabia,
"Department of Clinical Infection, Microbiology & Immunology, Faculty
of Health & Life Sciences, Institute of Global Health, Liverpool University,
Liverpool, UK, 3:Clatterbridge Centre for Oncology NHS Foundation
Trust, Wirral, UK, *Transplant Immunology, Royal Liverpool &
Broadgreen University Hospital Trust, Liverpool, UK

CD56+ T cells were studied in samples of peripheral blood from small
cell lung cancer (SCLC) (30 samples) and non-small cell lung cancer
(NSCLC) (67 samples) patients compared to healthy controls (69
samples). The Killer immunoglobulin-like receptors [CD158a, CD158b
and CD158e (inhibitory receptors)] and their ligands have been ana-
lyzed using flow cytometry. In addition, the CD56 T cells functional
activity in healthy subjects and lung cancer patients has been identified
by examining IFN-y production, CD25 and CD69 expression. Our
results show that the relative numbers of CD56+CD3 cells were in-
creased in NSCLC (P = 0.001) and SCLC (P = 0.002). The expression
of the killer-immunoglobulin-like receptor CD158a was significantly
lower on CD56+CD3+ cells in SCLC than controls, and also in early
stage compared to late stage non-small cell lung cancer patients. Mean
levels of CD158e were higher in NSCLC patients than controls.
CD158e levels on CD56+CD3+ cells were increased in the presence of
its ligand HLA-Bw4 compared to controls. The ability of CD56+CD3+
cells to respond to activation by upregulating CD25 or producing
interferon-y were both significantly impaired. Also the percentage of
CD69 was reduced insignificantly in NSCLC patients compared with
the healthy control. Although the precise role of CD56+CD3+ cells is
not clear, they appear to be functionally impaired in lung cancer,
which may have implications for a reduction of direct or indirect anti-
tumour responses.

712
CDgg is epigenetically down-regulated in Ramos cells, represen-
tative of early centroblastsv

H. Kim,*" H.-G. Lee,* J. H. Park*" & J.-M. Lee*

*Microbiology and Immunology, Yonsei University College of Medicine,
Seoul, Korea, "Brain Korea 21 Project for Medical Sciences, Yonsei
University College of Medicine, Seoul, Korea

The Ramos cell line, derived from Burkitt’s lymphoma with centro-
blastic phenotype, has been chosen as a good model for studying on
SHM, because of its constitutive mutation on the V regions of the
immunoglobulin (Ig) genes. This cell line also shows a wide range of
AID expression. In previous study, CD99 positive cells were scattered
throughout the lymph nodes, but most of cells in germinal center had
low expression of CD99 in immunohistochemical staining. To de-
lineate maturation stages of B cells in the GC with an expression
pattern of CD99, which has been reported to be down-regulated on the
B cell in GC, we sorted and sub-cloned the Ramos cells according to
the expression pattern of CD99 and investigated the events related to B
cell maturation, such as IgM-induced apoptosis, Fas and AID
expression in each clone. We observed that CD99+ clones have earlier
centroblastic phenotypes than CD99— ones through experiments be-
tween CD99+ and CD99— clones, such as IgM-induced apoptosis and
Fas expression. Moreover, CD99+ clones show high AID expression
level, also have IgM- population, represent of SHM. CD99" clones
become CD99™ cells spontaneously however, the reverse event had not
happened in any cases.

Recently, we have observed conversion of CD99— to CD99+ by 5-
AZA deoxycytidine, demethylating agent. We will investigate the
epigenetic regulation mechanism of CD99.

715
Detection of CMV-specific T cells in transplant patients using MHC
Dextramers

L. Brix
Immudex, Copenhagen, Denmark

Cytomegalovirus (CMV) infects and establishes persistent lifelong in-
fections in 50—85% of adults. Reactivation of the virus is a frequent
complication of immunosuppression e.g. following transplantation,
and can significantly contribute to morbidity and mortality in such
patients. CMV-specific T cells in the blood of immune-compromised
patients is a good marker for protection against CMV disease. Sensitive
and reliable monitoring of CMV-specific immune responses in trans-
plant patients and other immune-compromised individuals could be
used to predict which patients are at risk of developing CMV disease
and thereby help guide the immunosuppressive and anti-viral treat-
ment in such patients.

MHC Dextramers are a new generation of MHC multimer reagents
that are used in flow cytometry to detect antigen-specific T cells in the
blood. Dextramers carry a higher number of pMHC complexes and
fluorochromes than the conventional MHC multimers. The higher
number of pMHC complexes increases the Dextramer’s avidity for the
specific T-cells and the higher number of fluorochromes enhances
staining intensity. As a result, Dextramers have higher sensitivity,
staining intensity and signal-to-noise ratio than conventional MHC
multimers such as Tetramers and Pentamers and thus provide a more
reliable means for identification of true positive antigen-specific T
cells.

We show how MHC Dextramers displaying peptides derived from
CMV can be used for identification and accurate enumeration of
CMV-specific CD8" T cells in the blood of stem cell transplant
patients. The level of CMV Dextramer-positive cells may be a good
indicator of patient immune status.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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MHC multimer assays: optimized conditions allowing enumeration
of low-affinity, antigen specific CD4+ and CD8+ T cells by flow
cytometry

T. Jakobsen
Immudex, Copenhagen, Denmark

Reliable monitoring of cellular immune responses is important in
vaccine and immunotherapeutic development. Flow analysis using
conventional MHC multimers like Tetramers and Pentamers has made
a great impact on this field, enabling enumeration and phenotypic
characterization of antigen-specific T cells. However, it is often difficult
to obtain well-separated, distinct negative and positive cell populations
when attempting to detect T cells of low affinity for the MHC multi-
mer.

Use of MHC Dextramers can overcome these problems, and provide
reliable detection of low-affinity CD8+, CD4+ and iNKT cells. MHC
Dextramers are an improved form of MHC multimers that improves
staining intensity, resolution and signal-to-noise dramatically under
these circumstances.

Cancer vaccines typically stimulate T cells with low affinity for the
cognate pMHC class I complex. We show that MHC Dextramers, in
contrast to Tetramers, can efficiently stain low-affinity T cells. Thus,
using Dextramers, staining is achieved for affinities as low as 500 uM,
and effective separation of the negative and positive cell populations is
achieved for affinities as low as 250 uM.

pMHC class II complexes typically have low affinity for their
cognate TCRs, making it difficult to enumerate CD4+ cells involved in
e.g. autoimmune or inflammatory disease using conventional MHC
multimers. We show that class IT Dextramers allow detection of CD4+
T cells that cannot be detected using tetramers.

Finally, CD1d complexes (MHC-like complexes comprising glyco-
lipids rather than peptides) often have low affinity for the TCR of
iNKT cells. The use of CD1 Dextramers may be used to enumerate
these cells.

719

A phase | study to assess safety and immunogenicity of novel
schedules for vaccination with candidate malaria vaccines ChAdé3
ME-TRAP and MVA ME-TRAP

C. M. Bliss,* K. Ewer,* N. Anagnostou,Jr T. Havelock,? I. Poulton,’
A. Lawrie," P. Choudhary* & A. Hill*

*Jenner Institute, University of Oxford, Oxford, UK, Centre for Clinical
Vaccinology and Tropical Medicine, University of Oxford, Oxford, UK,
*Wellcome Trust Clinical Research Facility, Southampton General
Hospital, Southampton, UK

Eight week prime-boost regimes using ChAd63, a simian adenovirus,
and MVA, a recombinant Modified Vaccinia virus Ankara, with an
ME-TRAP insert, have previously shown to be safe and induce sterile
immunity in 21% of Plasmodium challenged volunteers and a delay to
patency of malaria infection in 36%. Safety, immunogenicity and
efficacy have only been assessed using a two vaccination prime-boost
strategy with an 8 week interval. It is proposed that greater efficacy
may be achieved if novel vaccination schedules are used.

In this phase I clinical trial, 42 healthy adult volunteers receive ChAd63
ME-TRAP (A) 5x 10" vp and MVA ME-TRAP (M) 2 x 10° pfu,
according to seven different vaccination schedules. The vaccinations are
given intramuscularly and are of pre-established doses. The schedules all
useafourvaccinationregime of AAAM, AAMM, AMMM or AMAM, with
varied time intervals of 4 or 8 weeks.

The primary objective is to assess the safety profile of the seven
vaccination schedules, with the secondary objective to assess immuno-
genicity. The primary immunological readout is the ex-vivo IFN-y
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ELISpot assay performed on fresh PBMCs, which are isolated from whole
blood and stimulated with overlapping pools of T996 and 3D7 peptides,
andacompletepoolof ME peptides. Theseassaysare performedatselected
time points pre- and post-vaccination and will be used to compare the
immunogenicity of the different schedules. Preliminary resultshave seena
good safety profile for all volunteers vaccinated to date.

721

Characterisation of T cells induced by candidate prophylactic
vaccines encoding a HIV-1 conserved immunogen in phase I/lla
trial HIVCOREoo02

T. Ahmed,* N. Borthwick,* H. Yang,* G. Hancock,* L. Yorke,*

A. Black,” U. Ebrahimsa,” A. Rose, L. Dorrell* & T. Hanke*
*Oxford University, Oxford, UK, "CCVTM Oxford University, Oxford,
UK

To overcome HIV-1 diversity, we have designed a novel T cell im-
munogen, HIVconsv, a chimaeric protein encoding the 14 most con-
served regions of the HIV-1 proteome from four major HIV-1 clades
A, B, C and D.

This immunogen is vectored by plasmid DNA pSG2.HIVconsv (D),
Chimpanzee Adenovirus Serotype 63 ChAdV63.HIVconsv (¢/C) and
Modified vaccinia virus Ankara MVA. HIVconsv (M). We are
currently investigating vaccine-induced responses in healthy adults in
a phase I/Ila clinical trial in Oxford, four stages will be used to assess 3
prime-boost regimes. Stage 1: ¢ - Low dose ChAdV63 n = 2, Stage 2:
CM n = 8, Stage 3: DDDCM #n = 8 and Stage 4: DDDMC n = 8. In
addition two placebo controls are included at Stages 2—4.

To date, volunteer PBMC from stages 1 and 2 are being assessed for
frequencies of vaccine-induced T cells using the ex vivo IFN-y ELISpot.
Initial results for stage 1 showed that ChAdV63.HIVconsv was safe, well
tolerated and immunogenic in all volunteers. Stage 2 group data showed
peak responses to ChAdV63.HIVconsv prime at week 4 median of
630 SFU/10° PBMC (range 150—1470 SFU/10° PBMC) and this was
boosted by MVA.HIVconsv at week 9 to a median 5150 SFU/10° PBMC
(range 1475—16 495 SFU/10° PBMC).

At key timepoints, the CD8+ T cell capacity to inhibit viral
replication within autologous CD4+ T cells will be examined in a Viral
Suppression Assay. Data so far suggests that background suppression
levels in HIV-1 negative individuals is low and that high levels of
suppression can be detected following HIVconsv vaccination.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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722

Evaluation of immunological mechanisms induced by
Mycobacterium avium exposure and the effect upon pre-existing
BCG immunity

H. Poyntz,* G. Betts, E. Stylianou,* K. Griffiths* & H. McShane*
*Jenner Institute, Oxford, UK, "'University of Oxford, Oxford, UK

BCG, the current vaccine against M. tuberculosis (Mtb), confers pro-
tection against disseminated disease in childhood, but the protection
against pulmonary disease varies from 0% to 80%.It is becoming more
apparent that interaction with non-tuberculosis mycobacteria (NTM)
has an effect on the level of protection conferred by BCG vaccination.
We hope that evaluation of immunological mechanisms induced by
NTM will give us insight into the effect NTM exposure may have on
immunity induced by current and candidate TB vaccines.

A model of M. avium (MA) exposure was designed to profile and
compare immune responses induced by MA with those induced by
BCG. The effect of MA exposure on pre-existing BCG immunity was
modelled in C57bl/6 mice vaccinated with BCG then exposed to
repeated doses of heat-killed MA. Mice were subsequently challenged
with aerosolized Mtb and immunological parameters were assayed
using flow cytometry and FlowCytomix cytokine assays.

There was no abrogation of Thl responses in mice receiving MA
after BCG vaccination. Upon infection with Mtb MA exposed mice
had greater frequencies of IFNy" CD4" and IL-17 + CD4" cells in the
lung than mice receiving BCG vaccine alone. IFNy+CD8" frequencies
in lungs of mice exposed to MA were reduced.

723
yo cells with adaptive-like characteristics are generated by thymic
ligand-independent signalling

D. J. Pang,* J. F. Neves,* J. C. Ribot, K. V. Stoenchev,*

B. Silva-Santos™ & D. J. Pennington*

*Blizard Institute of Cell and Molecular Science, Barts and The London
School of Medicine, Queen Mary University of London, London, UK,
"Faculdade de Medicina, Instituto de Medicina Molecular, Universidade
de Lisboa, Lisbon, Portugal, *Instituto Gulbenkian de Ciéncia, Oeiras,
Portugal

70 T cells are prominent early producers of Interleukin-17 (IL-17) and
Interferon-y (IFN-y). Their rapid response is a key inducer of down-
stream immunity; hence they have great potential to regulate host
protection and the development of immunopathologies. Consequently,
there is growing interest in the developmental origins of these yo T cell
subsets. Previously we determined that most peripheral IL-17-produ-
cing 70 cells are contained within a CD27 compartment, while IFN-
y-producing cells mostly express CD27, and that both populations are
also present in the thymus. Current evidence suggests that, at least to
some extent, 70 T cells are pre-programmed during thymic develop-
ment. It is believed that T cell receptor (TCR)-agonists favour the
development of the IFN-y producing subset, whereas IL-17 producing
70 T cells develop via a default, antigen naive pathway. This present
study however, demonstrates that in vitro, 0 T cells expressing a TCR
lacking any extracellular immunoglobulin-like domains, and hence
cannot engage ligand, commit towards a CD27" 76 T cell fate and do
not develop into IL-17 producing 70>’ T cells. Furthermore, these
cells have a predominantly CD24”CD122 phenotype, which is also
readily identifiable in both the thymus and lymph nodes of wild-type
mice. Significantly, CD247CD122 96*”* comprise the major IFN-y
producing yd T cell subset. This data suggests that the absence of TCR
yo/ligand interactions during yd T cell development promotes the
generation of IEN-y-committed 76> "cells that display ‘adaptive-like’
characteristics.

724
Immunization with Newcastle disease virus capsids displaying the
EV71 VP1 fragment stimulated antibody responses in hamster

N. Shafee, W. C. Ch’ng & K. Yusoff
University Putra Malaysia, Serdang, Malaysia

EV71 causes severe neurological diseases resulting in high infection
incidences and mortality in young children worldwide. Development
of an effective vaccine towards EV71 infection is hampered by the lack
of appropriate animal models for efficacy testing of candidate vaccines.
We have successfully tested the immunogenicity and protectiveness of
a candidate vaccine containing a recombinant Newcastle disease virus
capsids that display an EV71 VP1 fragment (NPt-VP1,_ ) protein in
a mouse model of EV71 infection (Ch’ng et al., 2011). A drawback of
this system is its limited window of EV71 susceptibility period,
2 weeks, leading to restricted options in the evaluation of optimal dose
regimens. To address this issue, we have assessed the NPt-VP1,_ 4o
candidate vaccine in a hamster system, which offers a 4-week sus-
ceptibility period to EV71 infection. Results obtained showed that the
NPt-VP1,_,;o9 candidate vaccine stimulated excellent humoral im-
mune response in the hamsters. Despite the high level of antibody
production, they failed to neutralize EV71 viruses. Following EV71
viral challenge studies, no statistically significant difference was ob-
served in terms of survival and recovery in the NPt-VPI; jg-im-
munized versus the control group. Even though, studies towards
improving the construct are being attempted in our laboratory, find-
ings from this study has contributed towards a better understanding of
the NPt-VP11-100 recombinant protein as a candidate vaccine in an
alternative animal system.

725
Regulation of Ig class switching and plasma cell differentiation by
IRF4 and NFxB1

L. A. George, J. L. Marshall, Y. Zhang, M. Khan, C. D. Buckley,
J. Caamano, I. C. Maclennan & K. M. Toellner
Immunity and Infection, University of Birmingham, Birmingham, UK

The transcription factor IRF4 is essential for immunoglobulin class
switch recombination (CSR) and plasma cell differentiation. Whilst
high levels of IRF4 induce terminal differentiation to plasma cells, low-
level expression of IRF4 has been shown to be associated with CSR. To
study the role of differential expression of IRF4 for CSR, we im-
munised quasi monoclonal (QM) mice, which have a high frequency of
B cells specific for the model antigen 4-hydroxy-3-nitrophenylacetyl
(NP), with NP-Ficoll. This induces B cell activation with CSR, followed
by parallel differentiation of both plasma cells and T-independent
germinal centre B cells. We show that low-level expression of IRF4 is
induced within hours of B cell activation. This is associated with CSR,
and precedes germinal centre or plasmablast development. NFxB1 has
been shown to regulate IRF4; therefore to understand the regulation of
differential expression of IRF4, NFxB1-deficient QM mice were pro-
duced. When QMxNF«xB1¥° mice were immunised with NP-Ficoll,
early low-level IRF4 expression was normal. However, 3 days after
immunisation B blasts failed to differentiate into IRF4"#" plasmablasts
or IRF4'" germinal centre type cells. QUINFxBI1*® B cells transferred
into wild type hosts were capable of producing small germinal centres
but plasma cell numbers and antibody titres were drastically reduced.
This shows a B cell intrinsic role of NFxBI for the induction of high
levels of IRF4. In summary, different signals regulate early and late
expression of IRF4. Low-level IRF4 expression and CSR are in-
dependent of NFxB1, while NFxB1 is important for high-level IRF4
expression leading to plasma cell differentiation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212



728
Intestinal CD8«* dendritic cells constitutively migrate from the
intestinal lamina propria to the mesenteric lymph node

S. A. Houston, V. Cerovic, A. Aumeunier, A. M. Mowat &

S. W. F. Miling

The Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

Dendritic cells (DCs) are specialised antigen presenting cells that
continually migrate from the periphery to the mesenteric lymph nodes
(MLN) where they prime naive T cells. Intestinal DCs comprise at least
two CD103-expressing subsets: CD11b* and CD8x" DCs. While
CD11b"* DCs are the major subset of lamina propria (LP) DCs, CD8o."
DCs are more numerous in lymphoid tissues including the Peyer’s
Patches (PP) and isolated lymphoid follicles (ILFs). It is currently
unknown whether CD80" DCs constitutively migrate from the intes-
tine and contribute to T cell priming in the MLN.

Thoracic duct cannulation, preceded by mesenteric lymphadenect-
omy, allows the isolation of all migratory intestinal lymph DCs
(LDCs), without altering their phenotype. Our analysis of LDCs reveals
two functionally distinct populations of CD103" DCs, expressing
either CD11b or CD8x. In addition, both CD11b" and CD8«" DCs can
be isolated from the LP. In order to identify the anatomical origin of
the CD8o" LDCs, we used RORyt_/_ mice, which lack all secondary
lymphoid tissues including PPs and ILFs. Both the intestinal lymph
and LP of the RORyt ™~ animals contained the same proportions of
CD11b" and CD8x" DCs as in wild type mice. These data
unequivocally demonstrate that CD8«" DCs from the LP migrate
constitutively to the MLN. Therefore, this population of migratory
CD8o" DCs represents an important and previously unexplored
therapeutic target for the treatment of inflammatory bowel diseases or
the development of oral vaccines.

742
Functional analysis of T cells lacking germline-encoded
complementarity-determining regions

M. Attaf, S. Holland, M. White & J. Dyson
Immunobiology, Imperial College London, London, UK

The T cell receptor (TCR) recognises short antigenic peptides in the
context of major histocompatibility complex (MHC) molecules. Many
structural and functional studies suggest that the germline-encoded
complementarity-determining regions (CDR) of the TCR are
inherently biased towards recognition of MHC proteins. We have
generated transgenic mice where all three f-chain CDRs were ex-
changed with short glycine and alanine-rich linkers which will have lost
any inherent bias for MHC. In these mice, CD4" and CD8" T cells were
selected to the periphery, although the selection efficiency and the size
of the resulting CD4" and CD8" T cell compartments were reduced.
These T cells were functional and responded to allogeneic stimulation
in vitro by proliferating and producing IFN-y. Moreover, transgenic
mice lacking the hypervariable CDR3 region only, which functions to
contact the MHC-bound peptide, were immunised with hen egg
lysozyme (HEL). Immunised mice generated antigen-specific T cells
which responded to in vitro HEL challenge by producing IFN-y,
demonstrating that these cells are able to recognise foreign antigen in a
self MHC-restricted manner. The existence of functional T cells in
mice lacking all three CDRs implies that these loops are not essential in
T cell development and function. Therefore, we propose that the
requirements for the selection of a functional repertoire are not entirely
TCR-intrinsic and might be less strict than previously thought. In this
context, the germline-encoded CDRs might play a role in regulating
the diversification of the T cell repertoire and the size of the peripheral
T cell pool.
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The roles of IL-25 and IL-33 in human CD4* T cell differentiation

B. M. Rana, C. Parmentier, S. Rezaee, J. McDonald, H. Sandig,

H. Bowen & D. Cousins

MRC & Asthma UK Centre for Allergic Mechanisms of Asthma, King’s
College London, London, UK

CD4" T cells are critical for effective immune responses, however en-
vironmental and genetic factors can lead to their contribution to disease.
Asthma is a prime example, whereby the CD4" Th2 cell subset and asso-
ciated cytokines are central to disease exacerbation. More recently, IL-25
and IL-33 have been demonstrated to enhance Th2 mediated responses
and IL33 sequence variations were associated with increased blood eosi-
nophilnumbersandatopicasthma. Althoughboth moleculesare involved
in Th2 responses, their mechanisms of action and cellular targets are not
fully elucidated. This project therefore aims to investigate the role of IL-25
andIL-33 onhuman CD4" T cell differentiation. Using in vitroCD4 " T cell
differentiation and microarray analysis, we found both the IL-25 receptor
(IL17RB) and the IL33 receptor (T1/ST2) to be selectively expressed by
human Th2 cells. Verification by real-time PCR, western blottingand flow
cytometry confirmed these findings. Interestingly, results demonstrated
both the membrane bound and soluble decoy form of T1/ST2 to be Th2-
specific. Treatment of naive CD4" T cells with IL-25 did not affect Th2
differentiation, however increased Th2 cytokine production from com-
mitted Th2 cells. In contrast, IL-33 enhanced Th2 cytokine expression at
early stages of differentiation, suggesting their discrete roles in Th2 cell
development.

757
Developing an in vitro correlate for the effects of vaccine
adjuvants on human CD4 T helper cell differentiation

Y. Gao,* B. Linclau, S. Gadola,* T. Elliott* & A. Williams*
*School of Medicine, Cancer Science Division, , University of South-
ampton, Southampton, UK, "School of Chemistry, University of South-
ampton, Southampton, UK, *Infection, Inflammation and Immunity
Division, University of Southampton, Southampton, UK

The differentiation of naive T cells to distinct effector populations is
central to the development of effective immune response.

Wedevelopedaninvitroassayto study CD4 naive T cell commitmentto
effector cell differentiation with the purpose of investigating the influence
of differentadjuvants. Weanalysed compoundsknown to have distinctive
Th1/Th2 biasing influences and as well a novel compound that activates
invariant NKT cells (Compound-44). Compound-44 was compared
against the effector responses seen in the presence of intracellular (R848)
and extracellular (LPS) toll like ligands, iNKT agonist (a-GalCer) and
Alum.

We studied the naive T cell differentiation at day 10, in healthy
controls following co-culture of whole blood with index adjuvants for
24 h and transfer of supernatants to CD3/CD28 bead activated naive
CD4 T cells. The effector responses were characterized by cytokine
arrays, FACS and qPCR.

In the absence of adjuvant the default differentiation pathway was
biased to Type 1 helper cells with a Th1:Th2 ratio of 10:1 and a 20:1
Th1:Th17 ratio. In cultures with R848/LPS the Th1:Th2 increased to 16:1
whilst the Th1:Th17 was 12:1. In the presence of the iINKT agonist a 3:1
Th1/ Th2 was observed with a 9:1 Th1/Th17 response. Alum generated a
1:3 Th1/Th2 and 1:2 Th1/Th17 response. Finally, compound-44 gave a
distinctive pattern compared to a-GalCer with a 6:1 Th1/Th2 and a 7:1
Th1/Th17 response.

In vitro correlates of novel adjuvants may provide a useful adjunct
to vaccine design strategies for distinct pathogen targets requiring
bespoke effector responses.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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758
Immune system of rabbit does from different origin subjected to
heat stress. preliminary results

S. Ferrian,* M. Penades Fons,'r A. Garcia Quiros,T I. Guerrero
Gimenez,' D. Viana Garcia' & J. M. Corpa Arenas’

*Histologia y Anatomia Patoldgica, Moncada, Spain, "Universidad CEU
Cardenal Herrera, Moncada, Spain

Stress is generally considered an important factor affecting the pro-
ductivity of farm animals, as it is able to suppress the immune system
and may lead to an increase in the occurrence of diseases in the pre-
sence of pathogens. In fact, it has been described that chronic heat
stress can affect negatively the immune response in several production
animal species, since they are genetically different and they show dif-
ferent ability to deal successfully with environmental challenges.
Therefore, rabbits from different genetic lines subjected to heat stress
also develop different immune system responses.

The present study aimed to determine and compare the ability of
rabbit does from two different genetic lines selected by different
productive criteria (one selected for productive longevity (LP) and one
for litter size at weaning (V, using two generations of the same line:
V16, V36), to deal with heat stress in terms of their abovementioned
selection criteria.

The results pointed out that animals from the LP line showed a
higher number of total lymphocytes (in blood). Furthermore, while the
animals from line LP were able to modulate their immune response
based on the total numbers of lymphocytes throughout the gestation-
lactation cycle, animals from lines V16 and V36 did not show such
ability to adapt to different situations, since the total cell number
remained constant or decreased, reaching very low values in the second
parturition. These results may suggest that, regarding immune
response to thermal challenges, selecting by prolificacy criteria may
have a negative impact on breeding rabbits.

763
Notch controls CD8* memory T cell responses at three levels

D. Amsen* & R. Backer’
*Cell Biology, Academic Medical Center, Amsterdam, The Netherlands,
TAcademic Medical Center, Amsterdam, The Netherlands

A fundamental property of the adaptive immune system is the gen-
eration of memory, which ensures superior defense against pathogens
previously encountered. CD8" T cells protect against pathogenic
viruses by killing virally infected cells. CD8" T cells initially exist in
lymphoid organs as naive cells, which proliferate and differentiate into
cytotoxic effector cells upon activation by antigen. After clearance of
the infection, the majority of these effector cells is removed by apop-
tosis. A small proportion persists, however, and develops into memory
cells, which are qualitatively different from naive T cells. The me-
chanisms and signals that determine the selective survival of memory
precursors cells and their differentiation into functional memory cells
are not clear. We now show that these processes are controlled by the
Notch pathway. CD8" memory T cell responses to infection with In-
fluenza virus are severely compromised in mice lacking expression of
Notchl and 2 receptors in CD8" T cells. Primary responses are largely
normal in these mice, but are followed by precipitous disappearance of
viral antigen-specific cells from blood and secondary lymphoid organs,
resulting in an atrophied pool of memory precursor cells. The cells that
do persist fail to expand upon recall infection and lack effector func-
tions. We conclude that Notch governs memory responses to Influenza
by controlling: (i) the number of cells entering/persisting in the
memory pool after contraction, (ii) the ability of memory CD8" T cell
to expand and (iii) memory CD8" T cell function.

766
Transcriptome profiling of human Thg cells

C. Parmentier & D. Cousins
MRC & Asthma UK Centre for Allergic Mechanisms of Asthma, King’s
College London, London, UK

Th9 cells are a recently described subset of T-effector cells that have the
ability to express interleukin-9 (IL-9) and IL-10. Experimental data
derived from mouse models suggests that Th9 cells can develop in the
presence of the Th2 cytokine IL-4 and transforming growth factor b
(TGFb). Here we show that human naive CD4+ T-cells cultured with
IL-4 and TGFb develop into cells Th9 cells capable of expressing IL-9
in the absence of Thl (IFNg), Th2 (IL-4, IL-5, IL-13) or Th17 (IL-17)
cytokines. In contrast to the mouse Th9 cells the human IL-9 positive
cells do not co-express IL-10. Several other features of human Th9 cells
also appear to differ from their murine counterparts. The transcription
factors PU.1 and IRF4 have both been implicated in mouse Th9 cell
differentiation, we observed no expression of PU.1 by human Th9 cells.
IRF4 was widely expressed in all T-helper cell lineages with no evidence
for selective expression in the Th9 subset. In common with mouse Th9
cells we observe high-level expression of the IL-25 receptor IL-17RB.
Furthermore, to gain insight into factors that may be selectively ex-
pressed in human Th9 cells we have performed comparative micro-
array based transcriptome profiling.

792
Characterisation of T-cell responses against human herpesvirus
6B in healthy subjects

M. H. Halawi,*" F. Karikari,* S. Christmas,* N. Blake* & N. Khan**
*Clinical Infection, Microbiology and Immunology, University of Liver-
pool, Liverpool, UK, “Jazan University, Jizan, Saudi Arabia, *Clinical
Immunology, University of Birmingham, Birmingham, UK

Human herpesvirus 6 (HHV-6) infects the majority of individuals in
childhood, followed by a lifelong asymptomatic infection. Sympto-
matic disease is often observed in immune-compromised individuals,
such as T cell-deficient transplant recipients. To date, HHV-6-specific
T cell responses are ill-defined but, based on strong immune responses
to other human herpesviruses, we hypothesised that HHV-6 will prove
to be a significant immunogen for T cells. Thus, the aim of this study
was to determine the base level of T cell responses against HHV-6 in
healthy donors. We chose to screen for T cell responses against HHV-
6B, the most common subtype of HHV®6, present in more than 90% of
infected individuals in the UK. Firstly, PBMC from 14 healthy donors
were stimulated in-vitro with 10 pools containing five U90 peptides
predicted to bind to HLA class I alleles A1, A2, A24, B7 and B8, and
IFNy responses detected by ELISPOT. No responses were observed
using this approach, suggesting that U90 was perhaps not strongly
immunogenic in-vivo. This analysis involved a limited set of peptides
and was restricted to a limited set of class I HLA types. Thus, we
switched to a broader approach using whole antigen peptide mixes.
PBMC from a further 30 healthy donors were stimulated with peptide-
mixes corresponding to U90 and additional HHV6B antigens U54,
U1l and U39. We observed CD8" and CD4" responses to U90 and
U54 respectively in a number of donors, but in comparison to other
control virus antigens, these responses were significantly lower in
magnitude and frequency.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Safety, immunogenicity and reactogenicity of recombinant hepa-
titis B vaccine Engerix™-B

S. Ahmed & I. Perveen
Microbiology, Quaid-i-Azam University, Islamabad, Pakistan

About 2 billion people are infected with Hepatitis B virus worldwide;
more than 350 million of them are chronic hepatitis B carriers.
Chronic infection with HBV can lead to severe medical outcomes,
including cirrhosis, hepatic failure, and hepatocellular carcinoma.
Countries in South-East Asia have historically been regions of high
HBV endemicity In Pakistan the HBV carrier rate is about 10—11%.
Hepatitis B vaccination is one of the most effective strategies for
preventing hepatitis B infection.

Main objective of this study was to assess the safety, reactogenicity
and immunogenicity of adjuvanted hepatitis B vaccine, Engerix'™-B.

A total of 400 subjects were taken, from the Rawalpindi, Pakistan.
The serum samples were analyzed by Enzyme Linked Immunosorbant
Assay (ELISA) for the quantitative determination of antiHBs
antibodies. The prevaccination results served to make a baseline. As
88 (22%) subjects out of the total 400 were found to be seropositive at
baseline. The post vaccination results showed that about 15 (7.53%) of
subjects had inadequate levels of antibodies (i.e. <10 IU/l). Overall
92.46% subjects showed a positive response to the vaccine. Immuniza-
tion was well tolerated by all the subjects, and no serious adverse event
was reported. In conclusion, this prospective study reinforces that the
Engerix"M-B Hepatitis B vaccine used in this study has a good
tolerability and is highly immunogenic among infants. It is
recommended that serosurvey of HBsAg and vaccine coverage at
country level should be done.

796
Early events in cutaneous delayed type hypsersensitivity response
in ageing

D. Sandhu,*" M. Vukmanovic-Stejic,* E. Agius,* M. Rustin’ &
A. Akbar*

*Infection & Immunity, University College London, London, UK,
"Department of Dermatology, Royal Free Hospital, London, UK

Immunity declines during ageing and reactivation of varicella zoster
virus (VZV) causing shingles is more common in the elderly. We use a
human cutaneous model to compare the ability of old (>65 years) and
young (<40 years) individuals to mount a delayed type hypersensitivity
response. We have previously shown that responses to recall antigens
such as tuberculin purified protein derivative, Candida albicans and
VZV are significantly reduced in older individuals.

After intradermal VZV antigen challenge we have found that there is
significantly reduced infiltration of CD4+ and CD8+ T cells, as well as
CD1lc+ dendritic cells in old skin compared to young. This is
probably due to a lack of recruitment of these cells from the circulation
as the dermal endothelium is less activated in the old compared to
young at 24 h (>70% and <20% of CD31+ capillary loops express E-
selectin respectively) after antigen challenge. We hypothesised that
there is a defect in the innate immune response to antigen challenge in
the old contributing to defective activation of endothelium at 24 h.
Interestingly, 6 h after VZV antigen challenge, there was no difference
in endothelial activation (25% of CD31+ dermal vessels expressed
E-selectin), or recruitment of neutrophils, which are commonly
involved in innate responses, between old and young skin. Therefore,
early activation of dermal endothelium is not impaired in old skin but
rather there appears to be a failure of subsequent, perhaps antigen
specific, amplification of early activating signals.
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820
Discovery and characterization of CD4* cells in zebrafish (Danio
rerio)

S. Yoon, C. Secombes & J. Zou
School of Biological Science, Univ. of Aberdeen, Aberdeen, UK

CD4 T-helper (Th) cells are important in adaptive immunity, reg-
ulating the different types of immune responses that are required to
combat bacterial, viral and parasitic diseases. The CD4 molecule is a
transmembrane protein expressed on the surface of Th cells, where it
functions as co-receptor with T cell receptor (TCR), by binding to the
antigen loaded major histocompatibility complex (MHC) class II
molecules. Although CD4 is known to exist in fish, the role of CD4+
cells within the adaptive immune response has not been investigated.
In this study, we focus on characterising the CD4+ cells to help un-
derstand their role in teleost fish. Zebrafish appears to be unique as
they have four CD4 molecules within its genome, compared to two
found in other teleosts and one found in mammals. They are located
on Chromosome 16 and have different number of amino acid and Ig
like domains. And rabbit polyclonal antibody against two peptides of
one of zebrafish CD4+ cell (CD4L) was designed for further study.
Western blot analysis using the anti zebrafish CD4 antibody has de-
tected an immunoreactive protein bands with a calculated mass of
approximately 52 kDa which matches well with the predicted theoretic
mass. The CD4+ cells accounts for approximately 2% of the total
leucocytes isolated from zebrafish kidney. Real-time PCR analysis
shows that the CD4 molecules are moderately expressed in the lym-
phocyte population rather than the monocytes and other cell types.
The functions of the CD4+ cells are currently being investigated in
various zebrafish disease models.

825
Ability of different isolates of Staphlococcal aureus to induce
selected metabolites in human polymorphonuclear leucocytes

N. Javed
Microbiology & Molecular Genetics (MMG), University of the Punjab,
Lahore, Pakistan

Staphylococcus aureus is a gram positive bacterium that causes a
number of diseases such as abscesses, infective endocarditis, septic
arthritis, etc. It is acquiring resistance against many antibiotics like
methicillin due to which its control is becoming difficult. Peripheral
blood phagocytes play an important role in the protective mechanisms
against these organisms. Phagocytes interact with bacteria and pha-
gocytose them. The focus of this study is to test the hypothesis that
different isolates of S. aureus induce the production of ROI and RNI
differently and it may correlate with their antibiotic resistance. For this
one hundred different isolates of S. aureus were obtained from various
hospitals of Lahore in which fifty isolates were methicillin resistant
while rest of the fifty isolates were methicillin sensitive. Peripheral
blood from healthy individuals was used to obtain polymorphonuclear
leucocytes by dextran density gradient centrifugation. Polymorpho-
nuclear leucocytes were exposed to bacterial strains at 37°C in the
presence of opsonin. Microbiological methods were used for the de-
termination of phagocytic index of these isolates. Superoxide con-
centration was determined by the reduction of ferricytochrome ¢ and
nitric oxide concentration was measured by Griess method. Methicillin
sensitive S. aureus (MSSA) has showed more phagocytosis by human
polymorphonuclear leucocytes as compare to methicillin resistant S.
aures (MRSA). Similarly, a significant difference was observed between
two isolates of S. aures to induce ROI and RNI by human PMNs.
MRSA produced more mean value of superoxide and nitric oxide as
compare to MSSA.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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831
Establishing a T cell assay to evaluate the risk of immunogenicity
for therapeutic proteins

A. Baban, S. Spindeldreher, A. Kiessling, P. Lloyd & J. Sims
Novartis, Basel, Switzerland

During the last 20 years, biological agents have become very powerful as
therapeutic drugs. Despite this progress in the field of therapeutic pro-
teins, immunogenicity (formation of anti-drug antibodies) is still a con-
siderableclinicalissuein development ofthese drugs. The consequences of
animmune reaction directed against a therapeutic protein can range from
the transient appearance of antibodies with minimal clinical significance
to severe life-threatening effects, including allergic reactions, serum
sickness and anaphylaxis. Aninitial step in generation ofhigh affinity anti-
drugantibodiesis the activation of CD4+ T helper cells. Therefore, in vitro
assays testing for drug mediated T cell activation can help assess the risk of
clinical immunogenicity for a therapeutic protein. T cell activation is
commonly determined by measuring T cell proliferation, expression of T
cell specific surface markers and also cytokine release. For this purpose,
Peripheral Blood Mononuclear Cells (PBMCs) are prepared from the
whole blood of selected healthy human donors by density gradient cen-
trifugation. PBMCsare cultured for 7 days. Onday0, cellsare treated with
different concentrations of therapeutic proteins and IL-7 as a T cell sur-
vival factor. After 7 days, cells are harvested and investigated for different
immunological parameters. The results from this set of experiments
showed an increase in the number of T cells which produce IFN-y and also
T cell proliferation upon treatment with reference proteins including a
therapeutic protein. The frequency of T cell activation observed in vitro
correlates well with clinical immunogenicity incidence reported for the
therapeutic protein.

834
Pre-clinical immunogenicity ‘check up’ of biotherapeutic drugs

S. Prior, N. Smith, Y. Gansemans, Y. Stallwood, S. Pattijn & P. Stas
APS, Lonza, Cambridge, UK

The majority of biotherapeutic proteins are, to a variable extent,
immunogenic. Clinical immunogenicity can compromise drug safety,
alter drug phamacokinetics and reduce efficacy. During the develop-
ment stage and as soon as possible, a risk assessment and control of the
potential immunogenicity is highly desirable before reaching clinical
development phases. The value of such pre-clinical assessment using
one or a combination of in silico, in vitro and in vivo immunogenicity
predictive tools, has been recognized in the last few years and in-
creasing numbers of biotechnology-derived therapeutics under devel-
opment are evaluated using these methods.

Intrinsic and extrinsic factors such as T-cell epitope content, protein
structure, glycosilation patterns, degradation products, production
contaminants, formulation and aggregates can contribute to biother-
apeutic drug-induced immunogenicity. Lonza’s integrated immuno-
genicity services address the challenge of product driven immunogenicity
through prediction, detection and characterization of product-induced
immune responses. Epibase™ is a structure and statistics-based i silico
platform to identify T cell epitopes in the context of HLA binding
specificity and facilitate lead selection. Epibase IV™ evaluates immuno-
genicity potential of therapeutics in vitro by directly measuring T- and
B-cell responses in human target cohorts using high quality PBMCs.
Multi-parameter flow cytometry and ELISpot technology provide
measurement of relevant parameters (expression of activation markers,
cell proliferation, cytokine production) that allow characterizing product
associated immune responses. Up-to-date, in vitro cellular assays are
considered to offer one of the closest surrogate markers to address
immunogenicity of biotherapeutics in humans in a rapid and cost-
effective manner prior to the first clinical application.

838

A human genome-wide siRNA screen for novel machinery involved
in regulation of cell surface expression of the MHC class |
molecules

P. Kozik & M. S. Robinson
CIMR, University of Cambridge, Cambridge, UK

Major histocompatibility complex (MHC) class Imolecules continuously
enter the cells via clathrin-independent endocytic pathway, and in early
endosomes, they are sorted either back to the plasma membrane or for
lysosomal degradation. The molecular machinery involved post-Golgi
trafficking, quality control, and recycling of the class  molecules remains,
however, elusive. We performed a human genome-wide siRNA-based
screen for novel machinery regulating cell surface expression of clathrin-
dependent and -independent proteins. A fluorescence plate reader-based
assay was used to quantify the cell surface levels of MHC class Iand of CD8
chimeras with two different clathrin-dependent trafficking motifs, YXX®
and FXNPXY. The DNA stain Hoechst was used to control for effects on
cellviability. Weidentified 250 hits that specifically increased (and 100 hits
that decreased) cell surface levels of MHC class I, and not of the clathrin-
dependent cargo proteins. Pathwayand Gene Ontology termanalysis were
performed to group the targeted genesinto functional clusters. Among the
hits, we found several genes involved in post-Golgi protein trafficking.
Interestingly, 30% of the candidate genes involved in regulation of MHC
class I have been classed as uncharacterized (11% for clathrin-dependent
cargo proteins). Validation and further characterization of the hits should
improve our understanding of the mechanisms controlling cell surface
expression and turnover of the MHC class  molecules.

839
Structural basis of antigen recognition by an archetypal murine T
cell ceceptor

K. A. Lloyd, D. K. Cole, P. J. Rizkallah & A. K. Sewell
T-Cell Modulation Group, Cardiff University School of Medicine, Cardiff,
UK

Cytotoxic T cell responses are governed by the presentation of antigenic
peptides by class IMHC molecules. H2-K"isan important murine class I
MHC allele, asithas been used in complex with the OT-1 TCR to study the
kinetic basis of the TCR-pMHC interaction. However, only a limited
number of OT-1 TCR ligands have been described at a structural level. To
further this knowledge, we determined the high-resolution crystal
structures of agonist (H2-K®/SAINFEKL) and weak agonist (H2-K®/
EIINFEKL) OT-1TCR ligands. Soluble forms of H2-K® (heavy « chainand
p2M) were expressed, refolded and crystallized in complex with ovalbu-
min-derived peptides (SAINFEKL and EIINFEKL). The structures of the
H2-K"/SAINFEKLand H2-K"/EIINFEKLweresolved to 1.86 Aand 1.75 A
resolutions, respectively. Overall, the structures were similar to other re-
ported peptide-H2-K® complexes, whereby the deep C pocket of H2-K®
bound phenylalanine as the main anchor residue at peptide position 5.
Both peptides adopted a zig-zag conformation in the binding groove,
which exposed several residues that could be recognized by the OT-1TCR.
The conformation of the exposed asparagine residue at position four
differed between the agonist and weak agonist ligands, indicating that the
residueislikely to playanimportantrolein OT-1 T cell activation. Finally,
SAINFEKL formed fewer contacts with the binding groove compared to
EIINFEKL, resulting in peptide flexibility which could contribute to the
enhanced ability of H2-K°/SAINFEKL to activate OT-1 T cells. These
findings indicate that subtle differences in peptide conformation may
influence T cell recognition.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Kinetics and antigen specificity of CD4* memory and regulatory T
cells during cutaneous immune responses to Varicella zoster

M. Vukmanovic-Stejic,* D. Sandhu,*" T. Sobande,* G. Ogg,i

M. Rustin’ & A. N. Akbar*

*Infection and Immunity, UCL, London, UK, '*'Dermatology, Royal Free
Hospital, London, UK, *Weatheral Institute for Molecular Medicine,
Oxford, UK

Delayed type hypersensitivity responses can be induced by intra-dermal
injection of recall antigens, in individuals who have a history of previous
Ag exposure. We studied the kinetics of the cutaneous VZV response in
young subjects (<40 years old) who were challenged with a VZV skin test
antigen. We found that although both CD4" and CD8" T cells accumu-
lated after VZV injection, only the CD4" population undergoes significant
proliferation. Usinga class I tetramer that identifies DR15 restricted IE63
peptide epitope specific CD4" T cells, we found that that up to 12% of
CD4" cells that were isolated after VZV challenge in the skin were specific
for this antigen compared to <0.1% in the blood. Similarly, intracellular
cytokine staining showed a significant accumulation of VZV-specific
CD4" T cells secreting IFN-y, IL-2 and IL-17 in the skin following VZV
injection. We observed that Foxp3 expressing, regulatory CD4" T cells
accumulate and proliferate in parallel to the memory CD4" T cells and
represent approximately 10% of total CD4 population, throughout the
response. Furthermore a proportion of Foxp3™ cells (1—7%) are also
tetramer positive, supporting the possibility that some regulatory T cells
may arise as a result of activation of memory T cells. Interestingly some
tetramer positive CD4" T cells can also be identified in normal, non-
injected skin suggesting that these VZV specific cells may have a role in
immuno-survaillance and could potentially prevent reactivation of VZV
and development of shingles in young healthy individuals.

850
Peripheral T cell activation and differentiation in elderly
melanoma patients

J. A. Seidel,* N. Riddell,* S. Henson,* M. Vukmanovic-Stejic,*

K. Lacy,” M. Rustin® & A. Akbar*

*Infection and Immunity, University College London, London, UK,
TGenetics and Molecular Medicine, Kings College London, iDermmolagy,
Royal Free Hospital, London, UK

Age is a negative prognostic factor in melanoma but the immunologic
reasons for this are poorly understood. Tumour burden may induce ac-
cumulation of senescent or exhausted T cells, as prolonged antigenic
burden caninduce T cell differentiation towards an end stage, especially in
older individuals. This study thus aimed to investigate the effect of mel-
anoma burden on T cell differentiation in old patients (65 year or older;
n = 35) compared to age matched healthy controls (n = 25). T cell dif-
ferentiation (CD45RA/CD27 expression) and CMV responses (in-
tracellular IFNy expression following overnight incubation with CMV
lysate) were assessed by flow cytometry. Compared to healthy controls,
Melanoma patients had an inverted CD4:CD8 ratio. In addition, the
proportion of Naive (CD45RA™ CD27") CD4 T cellsdecreased (P < 0.05)
while central memory (CD45RA-CD27") T cell increased compared to
controls (P < 0.05). In the CD8 T cell compartment, the percentage of
central memory decreased, whilst effector memory CD8 T cell
(CD45RA-CD27-) and effector memory cells re-expressing CD45RA
(EMRA; CD45RA+27—; P < 0.05) increased significantly. These trends
were most prevalentinadvanced stage melanoma patients, whereas stage I
patients’ lymphocyte profiles resembled those of healthy controls. CMV
responses were similar between patients and controls, and the melanoma
associated differentiation patternsinboth T cell groups seemed tobe CMV
independent. In summary, T cell differentiation appears increased in old
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melanoma patients, particularly in later disease stages. We are currently
investigating the functional characteristics of the highly differentiated T
cells in patients with melanoma.

860

Orientation of the reading frame of a gene is swapped on DNA
replication, pattern of resulting protein is altered, could explain
cells become resistant to infection

D. K. Pandey
Bio Med., Ex Robertson Medical Institute, Allahabad, India

The DNA polymerase -1, has a unique ability to start replication in vitro
at a nick in DNA. At a point where phosphodiester bond has been
broken in a double stranded DNA, the enzyme extends the 3’-OH end.

It allows radioactively labeled nucleotides to be inserted in to DNA
in vitro from present literature.

This data is it self impose a segment of DNA is transfered to new
synthesis from parental strands when strands are cleaved for genomic
replication.

Replication apratus shift occurs to the other proportion for DNA
polymerase which can only extands preveously proportion, since no
enzyme is known for replication apratus alratus synthesis. inter shift
findings in DNA duplexcould change the shape of paterned receptor and
cell would become resistant to parasites and viral inpanetration due to
such their altered receptor.

Data also comes from - RNA is taxed, altering its secondary
structure. This new secondary structure in some way prevents the
cleavage reaction, although the basis of this effect is unknown.
Postulating, this might be relating with DNA-base fragment inter-
change defence system.

862
The immunoglobulin heavy-chain locus 3’ regulatory region (hs3a,
hs1,2, hs3b, hsg) is dispensable for VD) assembly

P. Rouaud,* C. Vincent-Fabert,Jr R. Fiancette,"t E. Pinaud,*

M. Cogné* & Y. Denizot*

*UMR CNRS 6101 - Université de Limoges, Limoges, France, u 891,
Marseille, France, *Medical Research Concil, Laboratory of Molecular
Biology, Cambridge, UK

The immunoglobulin heavy chain locus undergoes numerous genomic
rearrangments during B cell maturation (VD] recombination, class
switch recombination, somatic hypermutation). These differents events
are regulated by several cis-regulatory elements. A 3’ regulatory region
(3’RR) located downstream the IgH locus has been shown to contain
four lymphoid-specific transcriptional enhancers: hs3a, hs1,2, hs3b and
hs4. To understand the role of this 3'RR in B-cell development, the
laboratory created a knock-out murine strain deficient for the whole
3’RR (3’RR deficient mice). Previous results shown that the complete
3’RR deletion dramatically affects class switch recombination and Ig
secretion for all isotypes (Vincent-Fabert et al, Blood 2010 116:
1895—1898). We use this murine model to investigate the role of the
3’RR in V(D)] recombination. We firstly tested the 3’RR implication in
the choice of a specific IgH allele in heterozygous mice. Results de-
monstrated, in IgMaAS’RR/ IgMDb animals, the similar use of either 3’RR-
deleted allele or wild-type allele for IgM synthesis in bone marrow. The
diversity of rearrangement as well as the V, D and J usages were, in
CD25" pre-B cells or mature splenocytes, not affected by the 3’RR
deletion. Taken together, these results reveal no evident role for the
3’'RR during V(D)] recombination process. Currently, studies are in
progress to investigate the role of the 3’RR in somatic hypermutations.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Innate Immunity

21
Generation of inflammatory dendritic cells from lung derived non-
classical monocytes

J. Stone,* L. Gregson,* A. Glover,* W. Critchley,* N. Yonan,*’T
W. Hope’th & J. Fildes*'

*Respiratory Medicine, School of Translational Medicine, University of
Manchester, Manchester, UK, "Transplant Centre, South Manchester
University Hospital NHS Foundation Trust, Manchester, UK

Aims: Chronic lung rejection occurs partly via allorecognition of do-
nor antigen by recipient dendritic cells (DC). The source of DC in this
setting remains unclear, but generation may occur following infiltra-
tion of the donor lung by recipient non-classical monocytes (NCM),
which then differentiate to DC. The aim of this study was to assess if
peripheral NCM migrate into the lung and if differentiation to in-
flammatory DC occurs.

Methods: Peripheral blood (n = 60) and bronchoalveolar lavage (BAL,
n = 20) samples from lung transplant patients were assessed for DC and
NCM using flow cytometry. Isolated NCM were cultured and
differentiated to DC, before being immunophenotyped and cytokine
profiling performed (n = 10). An in vitro air-liquid interface lung model
was used to evaluate NCM migration and differentiation within the lung.
Results: CD123"8"" DC increased, and NCM decreased in the
circulation in association with chronic rejection. NCM and CD123""&"t
DC were present in all patient lavages. Isolated NCM were capable of
generating CD123""" DC in vitro, and stimulated cells secreted pro-
inflammatory cytokines (IFN- and IL-2). Peripheral blood NCM
rapidly diapedesed across the in vitro lung model, and when cultured
on the alveolar layer, differentiated to CD123"" pC,

Conclusions: We report a divergence of NCM to DC in patients with
chronic rejection, and demonstrate the presence of airway NCM.
In vitro, pro-inflammatory cytokine producing CD123"" DC were
generated from NCM following tissue diapedisis into the lung. This has
significant implications in the transplant setting, identifying a source of
DC which play a major role in graft rejection.

26
The role of Nod-like receptors in the host defense against
Salmonella typhimurium

S. M. Man,* L. Waggoner,” K. A. Fitzgerald” & C. E. Bryant*
*Department of Veterinary Medicine, University of Cambridge,
Cambridge, UK, Division of Infectious Diseases and Immunology,
University of Massachusetts Medical School, Worcester, MA, USA

Nod-like receptors (NLRs) are cytosolic receptors which play a central
role in the host defense against S. typhimurium. NLRs recognise spe-
cific microbial ligands and trigger the formation of a multi-protein
complex known as the ‘inflammasome’, which consists of caspase-1
and the adaptor protein ASC. In this study, we investigated the role of
multiple NLRs in the production of cytokines, macrophage cell death,
and in the control of bacterial numbers in macrophages challenged
with the bacterial pathogen Salmonella enterica serovar Typhimurium
(S. typhimurium).

We have shown that the NLRC4 and NLRP3 receptors found in
macrophages are important for the recognition of S. typhimurium.
Both receptors required the adaptor protein ASC for efficient IL-1f
processing. Indeed, immunofluorescence staining revealed that macro-
phages infected with S. Typhimurium initiated striking re-distribution
of ASC and caspase-1 to form a single cytoplasmic focus, providing a
site for IL-1f processing. In addition, intracellular delivery of flagellin
from S. typhimurium into macrophages to activate NLRC4 resulted in
ASC foci formation, suggesting that NLRC4-ASC inflammasomes are

formed for IL-1f processing. However, macrophage cell death initiated
by S. typhimurium does not require ASC, a process which is critically
dependent on NLRC4 and caspase-1. These results suggest that
NLRC4-caspase-1 inflammasomes are formed to drive macrophage cell
death independently of ASC. Furthermore, NLRC4 also contributed to
the control of intracellular bacterial numbers and distributions in a
manner dependent on caspase-1, but not NLRP3 or ASC.

42
Innate immunity in dental pulp

R. Karamzadeh,* F. Pesaran Haj Abbas,” A. Janan, L. Shakeri,
K. Nazarimoghaddam,"' K. Parivar,* M. B. Eslaminejad§ &

R. Aflatoonian?

*Department of Biology, Science and Research Branch, Islamic Azad
University, Tehran, Iran, "Department of Endodontics, Faculty of
Dentistry, Shahed University, Tehran, Iran, iDepartment of Endocri-
nology and Female Infertility, Royan Institute for Reproductive
Biomedicine, ACECR, Tehran, Iran, §Department of Stem Cell and
Developmental Biology, Royan Institute for Stem Cell Biology and
Technology, ACECR, Tehran, Iran

Toll-like receptors (TLRs) are essential for the innate immune re-
sponses to the wide range of pathogens. TLR2, 3 and 4 are crucial for
the recognition of peptidoglycan, genomic RNAs and Lipopoly-
saccharide, respectively. Dental pulp is a unique connective tissue that
expresses TLRs. This study investigates the expression of TLRs in
premolars and molars teeth and the effects of amalgam restorations on
the expression of these genes in premolar ones.

Ten Intact human molar and premolar teeth plus 5 premolars with
amalgam restorations were obtained. RT-PCR and QPCR were used to
show and compare the expression of TLR2, three and four genes in
these teeth.

TLR2-4 genes were expressed both in human molar and premolar
teeth with or without amalgam restorations. QPCR has shown less
expression of TLR2-4 in premolars in comparison with molars.
Meanwhile, less expression of these genes were seen in molar teeth with
amalgam restoration in comparison with controls.

Interestingly, this study revealed that localization and anatomical
differences in premolar and molar teeth might provide different innate
immune responses through TLRs against related pathogens. Besides,
amalgam restorations might have immunosuppressive effects on
premolar teeth by reducing the expression of TLR2-4. Consequently,
this makes teeth susceptible to infectious agents.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Co-ordinated crosstalk of human y4 T cells, neutrophils and
monocytes in response to bacterial infections

M. S. Davey, B. Moser & M. Eberl
Infection, Immunity & Biochemistry, School of Medicine, Cardiff
University, Cardiff, UK

Human Vy9/Vo2-T-cells constitute 1—5% of all peripheral blood T-
cells under normal conditions but can rapidly increase to over 50% in
acute infection. The direct recognition of invading pathogens by Vy9/
Vo2-T-cells is attributed to their unique TCR-mediated detection of
the microbial metabolite, HMB-PP. We have identified a crucial role
played by infiltrating neutrophils in their ability to facilitate the release
of functional HMB-PP from phagocytosed bacteria. Neutrophils har-
bouring HMB-PP over-expressing but not HMB-PP deficient bacteria
induced potent yJ-T-cell cytokine responses (IFN-y and TNF).
Transwell experiments showed that yo-T-cells responded directly to
soluble HMB-PP released from infected neutrophils and that cell-cell
contact with monocytes was required for optimum activation. We
observed this crosstalk with autologous yd-T-cells, neutrophils and
monocytes in response to HMB-PP producing (e.g. Klebsiella,
Enterobacter, Pseudomonas) and HMB-PP deficient live bacterial
pathogens (e.g. Staphylococcus, Enterococcus, Chryseobacterium).
Monocytes provide a key presenting mechanism for microbe derived
HMB-PP whereby they take up and directly present this activator to
induce yJ-T-cell responses; this could be blocked by the use of various
inhibitors of monocyte endocytosis. Microbe responsive yd-T-cells also
interacted with neutrophils by providing potent long-lived survival and
activation signals. We have also observed similar activation marker
expression on neutrophils and yo-T-cells in patients with sepsis. Taken
together our findings define an unconventional mechanism of patho-
gen recognition, which links the crucial innate function of pathogen
clearance by neutrophils with an alternative antigen processing path-
way in monocytes, resulting in the highly co-ordinated activation of
70-T-cells and potentiation of the cellular immune response.

101

The role of MAPK signalling in the regulatory phenotype of
macrophages in response to Schistosoma mansoni cercarial
secretions

D. E. Sanin & A. P. Mountford
Centre for Immunology and Infection, Department of Biology, University
of York, York, UK

The interaction between antigen presenting cells in the skin with
molecules secreted by cercariae of Schistosoma mansoni, one of the
pathogens that cause Schistosomiasis, constitutes the first point of
contact between the host and the pathogen. Macrophages (M®) have
been shown to play a pivotal role in modulating the immune response
to parasites, and in the skin, they are amongst the cell populations to
take up these secretions. Both in vitro and in vivo M® produce cyto-
kines when exposed to the parasite released products, but it remains
unclear what signalling pathways are being activated by secreted an-
tigens. Evidence suggests that Toll-like receptors (TLRs) play a role in
the process, however which receptors are engaged and what molecules
are activated downstream of the receptors remains to be elucidated.
The aim of this study is to identify the signalling pathway(s) triggered
in M® by molecules secreted by cercariae within 3 h of skin invasion.
We have determined that multiple MAPK pathways are activated and
control cytokine production in response to the secretions. Experiments
selectively inhibiting these pathways have allowed us to partially de-
termine the individual contribution of each signalling cascade. Our
results suggest that the activation of the MEK/Erk pathway is im-
portant for the regulatory phenotype of the M®. Inhibiting this
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pathway results in partially blocking the production of IL -10, whilst
significantly increasing the levels of IL-12. Ongoing studies seek to
identify the receptor responsible for the activation of the MEK/Erk
pathway, and subsequent validation of the results in vivo.

105

Influence of breast cancer cell-derived factors on the phenotype
and cytotoxicity of human CD56'°“CD16* and CD56"€"CD16~ NK
cell subsets

G. A. Foulds,*" H. E. Cussen,* G. Multhoff’ & A. G. Pockley*
*Department of Oncology, University of Sheffield, Sheffield, UK, '
Department of Radiotherapy and Radiooncology, Technische Universitit
Miinchen, Munich, Germany

Rationale and hypothesis: Although tumours can circumvent pro-
tective anti-tumour immunity, many of the mechanisms remain un-
clear. Growing evidence indicates that natural killer (NK) cells in
patients with cancer exhibit different surface receptor profiles to those
of healthy controls, yet there is little insight into the capacity of tu-
mours to directly influence the NK cell phenotype and function.
Objectives: To examine the influence of human breast cancer cell-
derived factors on the expression of activation and inhibitory receptors
by NK cell subsets and their cytotoxic potential.
Methodology: NK cells were isolated from human PBMCs and
cultured (2 x 10°cells/well) for 24 h in the presence/absence of
supernatants from MDA-MB-436, MCF-7 and T47D human breast
cancer cells (50% v/v) and/or IL-2 (100 U/ml). NK cell cytotoxicity
was assessed by incubating NK cells for 3 h at 5:1 ratio with K562 or
MDA-MB-436 cells and analysing target cell death using flow
cytometry. Surface expression of CD94, CD69, NKp46, NKG2D and
CD158el by CD56°CD16" and CD56™¢"CD16~ NK subsets was
determined by flow cytometry pre- and post-incubation.
Findings: All supernatants showed the capacity to increase CD158el
and decrease NKG2D expression but in a volunteer-dependent
manner, while CD56 and CD16 expression was reduced in all
volunteers. Only MDA-MB-436 supernatant inhibited killing of K562
target cells by IL-2 activated NK cells, but it had no effect on the killing
of MDA-MB-436 cells.
Conclusions: Breast cancer cell-derived factors can modify NK cell
receptor expression and influence NK cytotoxicity in a volunteer-
dependent manner.

Funded by Breast Cancer Campaign and Deutsche Forchungsge-
meinschaft (SFB824).
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122
The role of innate interferon responses during pulmonary viral
infections

M. Goritzka & C. Johansson
Respiratory Medicine, Imperial College London, London, UK

Type I and IIT interferons (IFN) are the first line of defense against viral
infections. They play an important role in the induction of antiviral
responses and at the same time in the activation of innate and adaptive
immune responses, crucial to protect from virus spread and to limit
disease. Viral respiratory infections are the leading cause for hospita-
lisation in early childhood. Respiratory syncytial virus (RSV) can cause
severe bronchiolitis in infants and young children and RSV bronch-
iolitis have been associated with polymorphisms in several innate
immune response genes, in particular many that control the interferon
(IFN) system. However, the role of these cytokines in regulating host
resistance and immunopathology during RSV infection in young and
adults is poorly understood. We elucidate the type I and type III IFN
production and the induction of interferon stimulating genes (ISGs),
in neonates and adults using a mouse model for RSV infection. Pre-
liminary results show a lower production of IFNs in neonates com-
pared to adults after RSV infection. We are currently exploring the role
of this defect in the control of the infection and immunopathology.

143
Mycobacterium bovis BCG binds factor H

M. Abdul Aziz,* M. Carroll,""Jr R. B. Sim' & E. Sim*
*Pharmacology, Oxford University, Oxford, UK, "Biochemistry, Oxford
University, Oxford, UK

Bacteria and other microorganisms have evolved many mechanisms for
evading the host immune system. Some have developed the ability to
down-regulate complement activation by utilizing complement reg-
ulatory proteins such as factor H (FH (Diaz et al., 1997; Meri et al.,
2002; Schneider et al., 2006; Hallstrom et al., 2008). M. tuberculosisis is
believed to evade the immune system by actively gaining entry into
phagocytes, and surviving intracellularly. This study explores the
binding of FH to M. bovis BCG. Results confirmed previous findings
that M. bovis BCG binds FH in the presence of EDTA. In addition, it
was determined that there were greater binding in the presence of Ca**
Mg**than in EDTA. Binding in EDTA was optimal at physiological salt
and in divalent metal ion (M*"), binding was optimal at low salt while
both binding conditions had low pH optima of 5—6. We tested for
binding specificity of FH and results suggest other plasma protein(s)
compete for FH binding sites on the mycobacterial cell in the presence
of M** while no other serum proteins compete for FH binding sites in
the presence of EDTA. Competition assays between FH, Clq and
B,glycoprotein 1 show that these serum proteins do not compete for
FH binding site. Furthermore FH was shown to effect macrophage
uptake of M. bovis BCG. This study also attempts to determine FH
domains that mediate binding to mycobacteria.

147
Sphingosine regulates the NLRP3-inflammasome and IL-1f
release from macrophages

N. M. Luheshi, J. A. Giles, G. Lopez-Castejon, B. W. McColl &

D. Brough
Faculty of Life Sciences, University of Manchester, Manchester, UK

Interleukin-1f (IL-1f) is a pro-inflammatory cytokine that regulates
inflammatory responses to injury and infection. IL-1f secretion re-
quires the protease caspase-1, which is activated following recruitment
to inflammasomes. Endogenous danger associated molecular patterns
(DAMPs) released from necrotic cells activate caspase-1 through a

NLRP3-inflammasome. Here we show that the endogenous lipid me-
tabolite sphingosine acts as a DAMP by inducing the NLRP3-in-
flammasome-dependent secretion of IL-1f from macrophages. This
process was dependent upon serine/threonine protein phosphatases
since the PP1/PP2A inhibitors okadaic acid and calyculin A inhibited
sphingosine-induced IL-1f release. IL-1f release induced by other well
characterized NLRP3-inflammasome activators, such as ATP and uric
acid crystals, was also blocked by these inhibitors. Thus we propose
sphingosine as a new DAMP, and that a serine/threonine phosphatase
(PP1/PP2A)-dependent signal is central to the endogenous host me-
chanism through which structurally diverse DAMPs converge on
NLRP3-inflammasome activation.

176
TREM-2: expression in non-myeloid cell types and regulation by
inflammatory mediators

J. M. Bradley,* R. Norton,* D. W. Sexton” & M. A. O’Connell*
*School of Pharmacy, University of East Anglia, Norwich, UK, T
Biomedical Research Centre, University of East Anglia, Norwich, UK

The triggering receptor expressed on myeloid cells (TREM) family
include TREM-1, TREM-2 and TREM-3. Whilst TREM-1 and -3 are
pro-inflammatory, evidence from models of inflammatory disease,
such as multiple sclerosis, suggest TREM-2 is in fact anti-in-
flammatory. TREM-2 is expressed in myeloid cells and is down-
regulated in response to the bacterial endotoxin LPS and upregulated
by the anti-inflammatory cytokine IL-4. However, the effect of other
inflammatory mediators on TREM-2 expression and the mechanisms
of regulation remain unknown. This study investigated TREM-2 ex-
pression in other immune cell types and examined the regulation of
TREM2 by pro- and anti-inflammatory mediators in myeloid cells.

TREM-2 gene expression, measured by qRT-PCR, was highly
expressed in monocyte, macrophage and microglial cell lines (THP-1,
RAW 264.7 and N9), but unexpectedly was not detected in the
promyelocytic cell line, HL-60. TREM-2 mRNA was also expressed in
selected innate non-immune cells, including primary human small
airway epithelial cells and murine fibroblasts (3T3-L1). In THP-1 and
RAW 264.7 cell lines, LPS rapidly down-regulated TREM-2 mRNA
expression. This was also observed with other TLR agonists
(peptidoglycan, Poly I:C and Pam3Cys) and to a lesser extent with
TNF-a. Interestingly, the anti-inflammatory cytokines, IL-4, IL-13 and
TGF-f1 increased TREM-2 mRNA expression. These data demonstrate
that TREM-2 is expressed in non-myeloid cell types and confirms the
ability of anti-inflammatory mediators to up-regulate TREM-2.
Combined with current evidence supporting TREM-2 as an anti-
inflammatory mediator, this study suggests that TREM-2 may play a
role in the resolution of inflammation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Suppressors of cytokine signalling (SOCS) are essentail regula-
tors of macrophage polarization with consequential effects on
tumour outcome

A. Fitzsimons,* S. Spence,+ J. Kessler," J. Johnston" & A.
Kissenpfennig’

*Infection and Immunity, Queen’s University Belfast, Belfast, UK,
TQueen’s University Belfast, Belfast, UK

Monocytes are recruited to the tumour microenvironment and po-
larize into macrophages (M@s) which can have a profound impact on
tumour growth and are broadly classified into two subsets: (i) In-
flammatory, tumoricidal ‘classically activated” M1 M@s or anti-in-
flammatory, pro-tumour ‘alternatively activated” M2 M@s. High
M2 M@ density in tumours is associated with poor prognosis in pa-
tients. SOCS proteins attenuate cytokine signaling via the JAK/STAT
pathway, and therefore regulate inflammatory responses. Our findings
indicate that deletion of SOCS2 and SOCS3 genes in mice alter MQs
subset homeostasis and polarisation towards M1 or M2 subsets, re-
spectively. Opposing M@ subsets observed in these mice resulted in
divergent tumour growth rates in both in a syngeneic murine color-
ectal adenocarcinoma model and in a chemically inducible model of
squamous cell carcinoma (SCC) whereby SOCS2 KO mice exhibited
resistance to both tumour models whereas mice with the myeloid re-
stricted deletion of SOCS3 were highly susceptible to tumour initiation
and growth compared to wild type (WT) mice. Myeloid restricted
deletion of SOCS3 in mice results in accelerated tumour growth ac-
companied by enhanced angiogenesis (CD34 staining), and macro-
phage infiltration (F4/80, CD11b). These findings suggest that SOCS
proteins have a profound influence on macrophage polarization and
consequently tumour growth. Targeting SOCS proteins may be a viable
therapeutic target in treatment of cancer.

196
Using fluorescent labelling of schistosome cercariae to investigate
innate immune responses during infection

C. D. Bourke & A. P. Mountford
Centre for Immunology and Infection, University of York, York, UK

Schistosomes are parasitic trematodes that invade their hosts via per-
cutaneous penetration. The immune response during initial invasion is
critical to the outcome of infection and of particular interest is how
larval parasites (cercariae) interact with innate immune cells, which
condition dermal responses and present antigens to the acquired im-
mune system. Labelling cercariae with fluorescent markers provides a
novel means of visualising this interaction and has recently been used
to show that parasite secretions are internalised by antigen presenting
cells (APCs) within hours of infection. However, existing methods
using the amine reactive dye carboxyfluorescein diacetate succinimidyl
ester (CFDA-SE) are limited by the overlap of its emission spectra with
auto-fluorescence in the skin. The purpose of this study is to develop
new protocols for fluorescent labelling of cercariae that can be used to
track the fate of schistosome antigens and identify the cells that interact
with them. Live Schistosoma mansoni cercariae were effectively labelled
using Far-red DDAO-SE, which has greater photo-stability than
CFDA-SE and minimal spectral overlap with other commonly used
fluorophores and skin auto-fluorescence. The fluorescence intensity
per parasite was determined by fluorimetry and the specificity of la-
belling for molecules in acetabular glands was validated using confocal
microscopy. Subsequent experiments showed that cellular immune
responses did not differ between labelled and un-labelled parasites. In
addition, the uptake of labelled antigens by APCs was detectable via
flow cytometry. The results of this study demonstrate the potential for
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Far-red DDAO-SE labelled S. mansoni cercariae as a tool for future
investigations of schistosome immunobiology.

201
The role of physical damage in susceptibility to bacterial
superinfection following RSV infection in mice

T. J. Bell, A. Godlee & T. Hussell
National Heart and Lung Institute, Imperial College London, London,
UK

Respiratory viruses such as respiratory syncytial virus (RSV) are often
associated with increased morbidity due to secondary bacterial infec-
tions in the lung. Susceptibility to bacterial superinfection may be
increased following viral infection by a number of mechanisms
including synergism between viral factors and bacterial adhesion, over-
regulation of innate immunity in lungs resolved of primary viral
infection and physical damage caused by the inflammatory response to
viral infection. The role of physical damage in bacterial susceptibility
following primary viral infection was investigated using an animal
model of RSV and S. pneumoniae co-infection. Mice were significantly
more susceptible to S. pneumoniae up to 6 weeks after the initial RSV
infection, despite an increased number of leukocytes in the airway.
Lung permeability was probed using fluorescently labelled dextran
macromolecules and was elevated up to 21 days after RSV infection.
Increased expression of endothelial caveolin-1 correlated with in-
creased endothelial permeability, suggesting that transcytosis of mac-
romolecules between blood and airway is up-regulated during RSV
infection. The integrity of lung epithelial tight junctions was also di-
minished during RSV infection. This work demonstrates that epithelial
and endothelial damage is apparent 2 - 3 weeks after initial RSV in-
fection, potentially exacerbating bacterial superinfection, but does not
account for the long-lived susceptibility to S. pneumoniae observed
6 weeks after RSV infection.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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218
Complement activation and hypercomplementemia in normal
pregnancy

K. Djenouhat,* 1. Bedioune,* M. Brika" & M. C. Abbadi*
*Immunology, Institut Pasteur d’Algérie, Algiers, Algeria, "Biological
Investigations, Institut Pasteur d’Algérie, Algiers, Algeria

The complement system is involved in the pathogenesis and me-
chanisms of injury in diseases such as antiphospholipid syndrome and
the estrogen-dependent angioedema. Results of the exploration of this
system are different from one study to another. The purpose of this
study was to assess the variations of components of the classical and
alternative pathways as well as to evaluate the activation state of this
system during normal pregnancy.

This work has focused on 121 normal pregnant women with
gestational ages ranged from 10—36 weeks and 35 non-pregnant
women as controls. For each patient we performed the measurement of
C3, C4 and Cl inhibitor by nephelometry and factor B by radial
immunodiffusion (Binding site). C3a was measured by ELISA (Hycult
biotech) and CH50 by classical hemolytic technique.

The results indicated that there is a statistically significant increase
of C3, C4, CH50 and factor B for pregnant women when compared
with controls (P < 107%, P< 1078 P: 21072 and P< 10°° respec-
tively), whereas the ClI inhibitor concentration remain unchanged. In
terms of C3a, a significant increase of this product was found for
pregnant women (P < 107°).

Our results demonstrate that there is a complement activation in
pregnancy with hypercomplementemia which could be due to the
presence of an inflammatory background during pregnancy.

In diseases affecting pregnant women, we should be very careful in
interpreting the values of complement components and its activation
state by referring to standards of the pregnant woman and not those of
non pregnant women.

226
The effect of vitamin D on monocyte biology: a physiological
perspective

R. Evans,* A. K. Coussens, J. Kriston-Vizi," B. J. Chain* &

M. Noursadeghi*

*Infection and Immunity, University College London, London, UK,
"Division of Mycobacterial Research, National Institute of Medical
Research, Mill Hill, UK, i'Labomtory for Cellular and Molecular Biology,
University College London, London, UK

The active metabolite of vitamin D, 1,25(0OH),D5 and activation of its
cognate receptor (VDR), have been shown to have wide-ranging effects
within the immune system, spanning both innate and adaptive
responses. These include important roles in differentiation of immune
cells, particularly mononuclear phagocytes; induction of antimicrobial
peptides; homeostatic regulation of immune responses through
modulation of innate immune signalling pathways and dendritic cell
(DC) interactions with T cells. However, the physiological significance
of these reports requires further investigation. Vitamin D deficiency is
associated with certain infectious and autoimmune diseases, and is
defined by serum levels of the precursor of the active metabolite-
25(0OH)D;. We have tested the effect of 25(OH)D; supplementation
on macrophage and DC biology in vitro, in comparison to stimulation
with 1,25(OH),D;. We present data on the capacity of each of these
cells to convert 25(OH)D; to the active metabolite, and present a
physiologically-relevant model for the role of 1,25(OH),D; in the
generation of ‘tolerogenic’ dendritic cells. We also show diverse gene
expression changes in response to stimulation with 1,25(OH),D5 that
suggest a major contribution by alternative VDR signalling pathways.
Our findings extend previous understanding of the effects of vitamin D

deficiency and physiologically relevant supplementation on macro-
phages and dendritic cells.

229
Calpain control of Listeria monocytogenes phagosomal escape in
macrophages

G. Lopez-Castejon, D. Corbett, I. Roberts & D. Brough
University of Manchester, Manchester, UK

Macrophages sense infection by detecting pathogen associated mo-
lecular patterns (PAMPs). This, activates signalling pathways that
induce the synthesis of cytokines, among them the pro-in-
flammatory cytokines IL-lalpha and IL-1beta, crucial for the host-
response and resistance. IL-1beta is synthesised as a precursor mo-
lecule that needs to be processed by caspase-1 in order to be re-
leased. Calpain is a calcium dependent protease suggested to be
important for the cleavage of the precursor form of IL-lalpha. It has
not previously been implicated in the release of IL-1beta.

Listeria monocytogenes is a Gram positive facultative intracellular
bacterium that can survive and replicate within different cells
including macrophages. For its growth, it must escape from the
phagosome into the cytosol. This escape is required for inflamma-
some assembly and IL-1beta secretion after infection.

In the present work we studied the role of calpain in IL-1beta release
after L. monocytogenes infection using J774 and murine peritoneal
macrophages. Inhibition of calpain with MDL28170 impaired the
processing and release of IL-1beta induced by L. monocytogenes, while
it does not affect release of IL-1beta induced by other danger associated
molecular patterns (DAMPs) like ATP or MSU. We found that calpain
inhibition, with MDL28170 or calpeptin, blocked phagosomal escape
of L. monocytogenes and consequently their replication within the
macrophage. MDL28170 did not affect bacterial viability or the
production of virulence factors (such as listeriolysin).

These data suggest that L. monocytogenes co-opts host calpain to
facilitate its escape from the phagosome and thus may be considered as
an anti-virulence drug target.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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CD14++CD16+ monocyte/macrophages can induce fibrosis in
human liver

E. Liaskow,* S. S. Choi," O. Qureshi,"t S. M. Curbishley,*

Z. Stamataki,* W.-K. Syn’*’§ & D. H. Adams*

*Centre for Liver Research and NIHR Biomedical Research Unit in Liver
Disease, Institute of Biomedical Research, University of Birmingham,
Birmingham, UK, 'Division of Gastroneterology, Department of
Medicine, Duke University, Durham, NC, USA, *Medical Research
Council (MRC) Centre for Immune Regulation, School of Immunity and
Infection, Institute of Biomedical Research, University of Birmingham
Medical School, Birmingham, UK, ®Department of Physiology, University
of the Basque Country, Bilbao, Spain

Background and aims: Liver fibrosis is a wound healing response to
chronic liver injury where macrophages and infiltrating monocytes
participate in both the development and resolution of fibrosis. The aim
of our study is to characterize the different monocyte/macrophage
subsets in human liver disease.

Methods: Liver-infiltrating and peripheral blood mononuclear cells
(MNC) were isolated from normal individuals or patients with liver
disease (ALD, NASH, PSC, PBC, AIH) using Lympholyte. Flow
cytometry was used to characterize monocyte subsets and to evaluate
the ability of Th1/Th2 cytokines to induce monocyte subset
differentiation. Monocyte conditioned-media was added to cultures
of primary hepatic stellate cells (HSC). Gene expression changes
(aSMA and COL1u1) were assessed by QRT-PCR.

Results: Classical CD14++CD16— monocytes were present in high
numbers (80% of MNC) in normal and diseased peripheral blood, but
significantly reduced (50%) in both normal and diseased liver.
CD14++CD16+ intermediate subset constituted 9% and 14% of
MNC in normal and diseased peripheral blood, respectively, but was
significantly increased in normal and diseased livers (42% and 30% of
MNC, respectively). In-vitro stimulation of peripheral blood
CD14++CD16— monocytes with TGFf1 or IL-10 induced their
differentiation into CD14++CD16+. CD14++CD16+ expressed higher
levels of CD163 and HLA DR compared to CD14++CD16— subset,
colocalized with CD68, secreted IL-6, IL-8 and IL-13 and promoted
fibrogenic response in HSC.

Conclusion: Compared with normal livers, diseased livers harbour
fewer CD14++CD16— but significantly more CD14++CD16+ mono-
cytes. TGFf1 and IL-10 present in the fibrotic microenvironment
could promote the differentiation of CDI14+ into pro-fibrogenic
CD14++CD16+ subset, which further activates HSC.

285

Pneumococcal carriage following experimental human challenge
does not correlate with SLPI or anti-polysaccharide IgG levels in
nasal wash

J. F. Gritzfeld,* D. M. Ferreira,* A. K. Wright,* A. M. Collins,"

A. D. Wright" & S. B. Gordon*

*Respiratory Infection, Liverpool School of Tropical Medicine, Liverpool,
UK, "Royal Liverpool University Hospital, Liverpool, UK

Introduction and objectives: An Experimental Human Pneumococcal
Challenge (EHPC) platform has been developed and can be used as an
immunological probe of mucosal immunity. Healthy volunteers are
inoculated intranasally with Streptococcus pneumoniae and innate fac-
tors, humoral and cellular responses are investigated.

Secretory Leukocyte Protease Inhibitor (SLPI) is found in epithelial
secretions and can exert anti-microbial actions against Gram positive
bacteria, including S. pneumoniae. Antibodies to pneumococcal
polysaccharide (PS) are protective against colonization. We aimed to
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determine if SLPI and anti-PS serotype 6B IgG levels in volunteer nasal
wash prior to inoculation were predictive of carriage/non-carriage.
Methods: Participants were screened for natural carriage of pneumo-
coccus by nasal wash. If negative, participants were inoculated with S.
pneumoniae 6B (15 000—60 000 CFU/ml). Carriage was determined by
the presence of pneumococci in nasal wash samples at 48 h and/or
7 days post-inoculation. SLPI and anti-PS6B IgG levels in nasal wash
were determined by ELISA.

Results: Fifteen participants were inoculated with 6B pneumococcus.
SLPI levels in the nasal wash prior to challenge did not predict carriage.
In those that carried pneumococci and those that did not, SLPI levels
at 48 h post-challenge were similar. SLPI levels did not alter the
duration of carriage. No difference was observed in anti-PS6B IgG
levels in NW prior to challenge in colonized and non-colonized
volunteers.

Conclusions: Pre-challenge levels of SLPI and anti-PS6B IgG in nasal
wash do not predict if carriage will occur following inoculation with 6B
pneumococcus. SLPI levels in nasal wash do not alter pneumococcal
carriage.

287
Differential micro-RNA expression in human blood monocyte
subpopulations

M. T. Dang, J. Chan, J. Lum, F. Zolezzi & S. C. Wong
Singapore Immunology Network, Singapore, Singapore

Two main human blood monocyte subpopulations, CD14"CD16~ and
CD14*°CD16", have been described with numerous phenotypic and
functional differences, however the role of micro-RNA (miRNA) in
monocyte subpopulation is still unexplored. In this study, we specifi-
cally investigated the miRNA that are differentially expressed by these
two monocyte subpopulations. Twenty-one differentially expressed
(DE) miRNAs were identified using Illumina miRNA arrays of which
12 miRNAs had higher expression in CD14*°CD16" monocytes and 9
miRNAs had higher expression in CD14" CD16~ monocytes. Func-
tional classification of both predicted target genes (obtained from any
two combination of five target prediction programs) and validated
target genes (obtained from Argonaute database) regulated by the DE
miRNAs indicated these genes to be mainly involved in inflammatory
response, cell death, cellular development, cellular movement and cell-
to-cell signaling and interaction. Interestingly a large number of the
target genes regulated by the miRNA more highly expressed in the
CD14™°CD16" monocytes were associated to cell death. In particular,
we could validate experimentally the association of miR-132 with
apoptosis in monocytes and this is in agreement with our previous
study showing that CD14"°CD16" monocytes is more susceptible to
spontaneous apopotosis. In summary, for the first time, we identify
differential miRNA expression in human blood monocyte subsets. Our
data suggest that potential targets of those miRNAs play an important
role in the functional differences between CD14* CD16™ and CD14"
°CD16" monocyte subpopulation and manipulation of miRNAs may
gain further insight into human monocyte heterogeneity.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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294
Aluminium adjuvants potently inhibit the secretion of IL-12 which
may explain their poor efficacy in promoting Th1 responses

E. Oleszycka, A. Mori & E. C. Lavelle
Adjuvant Research Group, School of Biochemistry and Immunology,
Trinity College, Dublin, Ireland

Alum, a common name for a number of aluminium-containing ad-
juvants, is the most common adjuvant in clinical use. It has a record of
successful use in vaccines, where antibody-mediated immune re-
sponses can confer protective immunity e.g. diphtheria, tetanus and
hepatatis B. However alum is a poor inducer of cellular immune re-
sponses and is not efficient in vaccines for diseases such as tuberculosis,
HIV or malaria where Th1 responses are required. Recent studies have
shown that the adjuvant properties of particulate adjuvants including
alum can be enhanced by incorporating additional immunostimulants.
One such approach is to use combinations of Toll-like receptor (TLR)
ligands with alum. TLR ligands including LPS and CpG are effective
Thl promoting adjuvants, because they induce IL-12 secretion by in-
nate immune cells. However, we have found that alum inhibits the
induction of IL-12 by TLR ligands in dendritic cells (DC). Alum se-
lectively inhibited expression of the IL-12 p35 subunit and the in-
hibitory effect was the result of alum-induced PI3 kinase signaling.
Moreover, IL-12 inhibition was not restricted to aluminium-contain-
ing adjuvants, but was also seen with other widely used particulate
adjuvants including calcium phosphate and biodegradable PLG mi-
croparticles. Remarkably, the endogenous danger signal uric acid,
whose release is promoted by alum, was also a potent inhibitor of IL-12
secretion by DC. Our results strongly indicate that alum is not a sui-
table platform for the development of Thl promoting adjuvants be-
cause of its potent inhibitory effect on IL-12.

299
Human CD117-positive and CD117-negative NK cell subsets

G. Zakiryanova,* Y. Perfilyeva,* N. Abdolla,* E. Kustova,” N.
Urazalieva," E. Ostapchuk,* R. Tleulieva* & N. Belyaev*

*Institute of Molecular Biology & Biochemistry, Almaty, Kazakhstan, ¥
Scientific Center of Pediatric and Children Surgery, Almaty, Kazakhstan

NK cells are important participants of innate immunity. Generally
accepted classification of NK cells stipulates the separation according
to fluorescence intensity of CD56 markers on cell surface. The aim of
our work was the isolation of these NK subsets based on CDI117
marker of CD56 bright NK cells as a special marker to discriminate
between two NK cell subsets. After purification of NK cells and se-
paration into two subsets by using CD117 microbeads, we obtained
CD117 positive and CD117 negative cells. To find distinctive features
of these NK cell subsets, we investigated CD56, CD16, perforin,
granzim B, CD44, CD62L, CXCR4, NKG2D, NKG2A, CD210w ex-
pression in NK cells from seven healthy donors by flow cytometry, the
IL-10 production in ELISPOT assay and cytotoxic activity. We an-
ticipated that CD117 would be associated with CD56 bright cells but
found significantly high CD56 and CD16 expression on the fresh
isolated CD117-negative cells. It turned out that only CD117-positive
NK cells secreted IL-10. In addition, cytotoxic activity toward K-562
cells was higher in CD117 positive subset. We noticed that CD56,
CD16, perforin, IFNg were expressed much more in CD117 positive
fraction after 18 h incubation in the presence and absence of K562.
Actually, the results of the experiments offered an explanation of
higher cytotoxity of CD117 positive fraction. We concluded that these
two subsets are different in functional activity and CD117 as well as
CD56 is marker of cell activity. CD117 positive subset has high cyto-
toxic, secretory activity unlike CD117 negative fraction.

305
The effect of cytokines on porcine monocytes and alveolar
macrophages

H. Singleton,* J.-P. Frossard,* K. B. Bodman-Smith," S. P. Graham*
& F. Steinbach*

*Virology, Animal Health and Veterinary Laboratories Agency, Wey-
bridge, UK, "Microbial Sciences, University of Surrey, Guildford, UK

Scavanger receptor CD163 and sialic-acid binding lectin CD169 have
recently been identified as the key surface molecules involved in the
first steps of Porcine Reproductive and Respiratory Syndrome Virus
(PRRSV) infection, an important porcine pathogen which replicates in
porcine myeloid cells. Freshly isolated CD14" monocytes, however, are
considered unsuitable for PRRSV culture and so porcine alveolar
macrophages (PAM) are routinely used for PRRSV propagation.

The aim of this study was to identify cytokines which could
modulate monocytes to render them susceptible to infection and
compare them with PAMs. Firstly, freshly isolated monocytes and
PAMs were cultured with various concentrations of huM-CSF, or
poGM-CSF. M-CSF enhanced the viability of monocytes and PAMs,
and also induced proliferation particularly of monocytes. Furthermore,
growth of PRRSV was supported in monocytes cultured for 48 h with
M-CSF, and also in unstimulated monocytes. Interestingly, cultured
monocytes were able to propagate PRRSV almost to the same degree as
PAMs.

Therefore we initiated a targeted search for factors that were known
to upregulate/sustain CD163 on monocytes/macrophages and conse-
quently may possibly enhance viral replication. Pro-inflammatory
cytokines (IL-1f, IL-6 or TNFa) and macrophage activating factors
(LPS, IL-4 or IFNy) did not have a significant effect on CD163
expression on monocytes, and in the case of IFNy and IL-4,
CD163 expression was reduced. The most significant up-regulation
of CD163 was observed with IFNo and IL-10. This is in line with
previous observations in human monocytes, and is consistent with the
biology of PRRSV where some strains are known to induce IL-10.
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The inflammatory cytokine IL-18 induces self-reactive antibody
responses regulated by NKT cells

S. Lind Enoksson,* E. Grasset,* T. Higglof,* N. Mattsson,”

S. Gabrielsson,* T. L. McGaha, A. Scheynius* & M. C. I. Karlsson*
*Medicine, TKarolinska Institutet, Stockholm, Sweden, IMedir:ine,
Medical College of Georgia, Augusta, GA, USA

IL-18 is one of the mediators produced after inflammasome activation
and it is elevated in sera from patients suffering from autoimmune and
allergic disease. In mice, repeated injections of IL-18 gives rise to a
rapid IgE response within 10 days, implying involvement of innate
type responses. We thus set out to investigate the B cell activation in
IL-18 injected mice and how this is regulated by iNKT cells. Analysis of
antibodies in serum revealed that, in addition to increased IgE levels,
IL-18 injected mice also had increased levels of total IgM and IgG with
expansion of the natural reactivities NP (4-hydroxy-3-nitrophenyl),
PC (phosphoryl-choline) and DNA. We found the innate B cell subset,
marginal zone B cells (MZBs) to be involved in the IL-18 induced
antibody response, as the response was delayed in MZB-deficient
(CD19—/-) mice and the MZB population expanded after IL-18 in-
jections. Histological examination of the spleen of IL-18 injected mice
showed that the antibody producing cells were located in CD138"
extra-follicular foci in the red pulp, a mechanism frequently associated
with autoreactive responses. When iNKT cell deficient mice (Jo18—/—
and CD1d-/-) were injected with IL-18, both the serum antibody
levels as well as the formation of extrafollicular foci in the spleen were
increased compared to wild type mice. We conclude that elevated levels
of IL-18 cause MZBs to become activated and produce autoreactive
antibodies in extrafollicular foci and that this process is regulated by
iNKT cells.

308
C3a drives TH17 lineage decisions in humans via induction of IL-1
production in monocytes

E. Asgari,* E. Perucha,* S. Sacks,* J. Koehl' & C. Kemper*
*King’s College London School of Medicine, London, UK, TUniversity of
Luebeck, Luebeck, Germany

IL-1f is among the most potent pro-inflammatory cytokines and
mediates important immune functions. It is therefore also a ther-
apeutic target in several chronic inflammation and autoimmune states.
Monocytes/macrophages are the major IL-1f sources. IL-1f secretion
by these cells requires TLR (LPS) and P2X7-receptor (ATP) signals,
which in turn activate the inflammasome. However, how exactly LPS
signals and ATP availability are regulated during monocyte activation
is unclear and the requirement for a second danger signal has long
been proposed. Considering the importance of anaphylatoxins in in-
nate immunity, we hypothesised that they participate in IL-1f-pro-
duction.

Indeed we observed that both, LPS and C3a are absolutely required
for IL-1fproduction in human macrophages while in monocytes, C3a
increased LPS-induced IL-1f dramatically. Neither C3adesArg, nor
C5a showed any effect on IL-1f production. Mechanistically, C3a
drives IL-1f production by controlling the release of intracellular ATP
into the extracellular space via regulating the function of the ATP-
releasing channel pannexin.

Importantly, we found that C3a/LPS-stimulated monocytes induce
strong Th17 cell induction in in vitro cultures. Thus, our data indicate
that C3aR-mediated signalling events are a vital component of the IL-
14/Th17 axis in humans. We are currently assessing if this pathway or
its deregulation contributes to IL-17-driven disease states such as
rheumatoid arthritis or asthma.
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314
Response to fungal pathogen associated molecular patterns
(PAMPs) at the maternal fetal interface

A. H. Bryant, R. H. Jones, L. B. Davies, G. Morgan, 1. M. Sheldon &
C. A. Thornton
College of Medicine, Swansea University, Swansea, UK

Approximately 10% of all births occur prior to term (37 weeks of
gestation), accounting for around 70% of perinatal mortality and
nearly 50% of long-term neurological morbidity. Numerous factors
have been linked to spontaneous preterm labour; intrauterine infection
has emerged as a key area of interest, calculated to contribute to up to
40% of cases. Yeast infections are a common type of vaginal infection
in pregnant women, caused by fungi of the Candida family. The innate
immune system utilises multiple pattern recognition receptors (PRRs)
in the defence against pathogens. Recognition of fungal pathogen as-
sociated molecular patterns (PAMPs) involves numerous PRRs in-
cluding Toll-like receptors, NOD-like receptors and C-type lectin
receptors. Dectin-1 is the major receptor for the recognition of beta-
glucan in fungal cell walls. Therefore, the expression and activity of
Dectin-1 was examined in gestation associated tissues (placenta,
choriodecidua, amnion) collected form healthy term newborns
(>37 weeks gestation) delivered by elective caesarean section. Tran-
scripts for Dectin-1 are expressed in all three tissues. Production of the
cytokines IL-6, IL-10, and MCP-1 in response to beta-glucan zymosan
(recognised by TLR2/6 & Dectin-1), occurs in placenta, choriodecidua
amnion. However in response to the zymosan derivative depleted zy-
mosan (recognised by Dectin-1 only), only MCP-1 production by the
choriodecidua occurs. Therefore the choriodecidua, may play an im-
portant role in defense against ascending fungal vaginal infections.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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327
ANCA, through the activation of PI3Ky and MTOR, promote
neutrophil exocytosis and inhibit autophagy in vitro

N. J. Holden,* D. Bhattacharjee,* M. D. Morgan,* L. Harper,*

C. O. S. Savage* & J. M. Williams'

*School of Immunity and Infection, University of Birmingham,
Birmingham, UK Wellcome Trust Clinical Research Facility, University
Hospitals Birmingham NHS Foundation Trust, Birmingham, UK

The dysregulated release of both serine protease and myeloperoxidase
from the azurophilic granules of neutrophils causes increased tissue da-
mage and amplified inflammation in autoimmunity. We investigated a
role for PI3Ky in auto-antibody induced neutrophil exocytosis. Neu-
trophils incubated with the PI3Ky inhibitor, AS-46030 (4 uM), prior to
treatment with Anti neutrophil cytoplasmic antibody (ANCA) (200 ug/
ml), exhibited a reduced capacity to release myeloperoxidase
independently of phosphatidic acid production, demonstrated by a spe-
cific release assay and flow cytometry. Confocal microscopy revealed that
AS-46030 inhibited translocation of granules to the plasma membrane by
inhibiting polymerisation of F-actin in ANCA stimulated neutrophils
indicatinga distinct mechanism of action. We next investigated the ability
of PI3Ky to promote the activation of MTOR, an important regulator of
autophagy in cells. Incubating neutrophils with the MTOR inhibitor
rapamycin (100 nM) significantly reduced the ability of ANCA to pro-
mote exocytosis of the azurophilic granules. Western blot analysis of the
downstream effector molecule of MTOR, S6 kinase, showed increased
phosphorylation of the enzyme upon ANCA treatment which was
diminished in the presence of the PI3Ky inhibitor, indicating that PI3Ky
acts upstream of MTOR and S6 kinase to promote exocytosis by ANCA.
The ability of ANCA to modulate autophagy was next investigated with
ANCA treated neutrophils displaying reduced LC3B-II lipidation com-
pared with un-stimulated and normal IgG treated control cells. The work
here indicates the importance of the gamma isoform of PI3K in auto-
antibody induced neutrophil activation and highlights the potential
therapeutic value of PI3K isoform selective inhibitors.

329

Increased expression of TLR-2 and 4 in monocytes of obese
individuals: association with the induction and progression of
insulin resistance

A. Almass,* R. Ahmad,* D. Al-Ghawas,* A. Hasan,* V. L. Atizado,"
M. M. Hammad,"t C. Lehe,* N. Zghoul,* F. Al-Ghimlas,§ J.
AlKandari,® A. Al-Yousef, M. Al—Arouj,1 A. Bennakhi' & S.
Dermime*

*Immunology & Innovative Cell Therapy/Biomedical Research, Dasman
Diabetes Institute, Kuwait, Kuwait, ' Tissue Bank Facility/Biomedical
Research, Dasman Diabetes Institute, Kuwait, Kuwait, *Biochemistry ¢
Molecular Biology/Biomedical Research, Dasman Diabetes Institute,
Kuwait, Kuwait, SWellness & Fitness Center, Dasman Diabetes Institute,
Kuwait, Kuwait, I Clinical Department, Dasman Diabetes Institute,
Kuwait, Kuwait

Obesity-associated chronic low-grade tissue inflammation is an im-
portant factor in the development of obesity-related pathologies, such
as insulin resistance and type II diabetes. The cause and stimulus of
persistent inflammatory activation in obesity is largely unknown. Toll
like receptors (TLRs) are pattern recognition receptors expressed
abundantly on monocytes and macrophages. TLRs and their activation
lead to the increased transcription of pro-inflammatory cytokines,
chemokines, and reactive oxygen species which may aggravate
pathology in obese individuals. We investigated here whether TLRs
could contribute to the progression and induction of diabetes in obese
individuals. Peripheral blood and abdominal subcutaneous adipose
tissue samples were collected from healthy as well as overweight and

obese individuals, with or without diabetes. The expression of TLR2
and TLR4 was quantified by Immunohistochemistry, Flow Cytometry
and RT-PCR. Proinflammatory cytokines were quantified by ELISA.
Obese and overweight individuals showed significantly increased ex-
pression of TLR2 and TLR4 in monocytes and adipose tissue as
compared with lean individuals (P < 0.05). Interestingly, a remarkably
higher expression of TLRs in obese and overweight individuals with
diabetes type II (P < 0.05) was observed. An increased expression of
TLR2 and TLR4 was correlated with BMI (P < 0.05) but there was no
major difference of TLR5 expression between lean and overweight/
obese individuals. Moreover, a notable association of TLRs with the
blood glucose level was observed (P < 0.05). Our findings suggest that
the elevated expression of TLR-2 and 4, and associated-cytokines in
overweight/obese individuals may play a role in obesity-associated
inflammation and insulin resistance.

338
Reduced glucose availability lowers MICA expression: a possible
mechanism for tumour immune-evasion

M. T. McCarthy,* G. E. MoncalyoT & C. A. O’Callaghan*
*Nuffield Department of Clinical Medicine, University of Oxford, Oxford,
UK, "Friedrich Miescher Institute, Basel, Switzerland

Natural killer group 2D (NKG2D) is an important activating
receptor on the surface of natural killer cells and cytotoxic T-lym-
phocytes. MICA is the best characterized ligand for NKG2D and is
up-regulated in various pathophysiological contexts, notably in
cancer and viral infection. In cancer cells glucose metabolism is
often abnormal (the Warburg effect) and glucose levels can be low
in aberrantly vascularized tumours. We hypothesized that low glu-
cose availability for metabolism could downregulate cell surface
NKG2D ligand expression and thus lower the immunogenicity of
malignant cells. To explore the impact of extracellular glucose on
the expression of the NKG2D ligand, MICA, we cultured malignant
cells in different glucose concentrations and found a positive cor-
relation between glucose level and cell surface expression of MICA.
Glucose concentration also correlated with cellular proliferation as
measured using a CFSE-based flow cytometric assay. Real-time
quantitative RT-PCR demonstrated a rise in MICA mRNA transcript
levels with rising glucose concentration. A reduction in glucose
concentration decreased MICA levels in a range of cell lines and
reduced the lysis of these cells by NK cells in chromium-release
killing assays. The observed reduction in killing promoted by a
reduction in glucose level was mediated by the NKG2D-MICA in-
teraction as demonstrated by a reduction in this effect using
blocking anti-NKG2D antibody. These changes in MICA expression
in response to low glucose concentrations may represent a novel
immune-evasion mechanism in poorly vascularized, low glucose
tumour environments. Elucidation of the downstream signaling in-
termediates could lead to the development of novel therapeutic
approaches.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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UV upregulates NKG2D ligands expression by inducing mRNA
stabilization via the EGFR pathway

P. Vantourout,*’ C. Steele,* A. Turner* & A. Hayday‘"T

*Peter Gorer Department of Immunobiology, King’s College London,
London, UK, TLondon Research Institute, Cancer Research UK, London,
UK

Ligands for the activating NKG2D receptor expressed by several T cell
subsets and NK cells, such as MICA/B and ULBPs in humans, are
known to be upregulated by several pathogens and various sterile
stresses such as UV irradiation, heat shock, DNA damage and trans-
formation. Upregulation by UV has mostly been attributed to the
activation of the DNA damage repair (DDR) pathway. However, our
current results show that mild UV doses trigger the Epidermal Growth
Factor Receptor (EGFR), leading to MICA and ULBP2 upregulation
through stabilization of their mRNA. This was independent of the
DDR and increased cell surface expression of the ligands sufficiently to
increase NKG2D-dependent cytotoxic responses by NK and gamma
delta T cells. A/U rich element (ARE) sequences were identified in the
3’ untranslated region of MICA/B and ULBPs mRNA, and their in-
volvement in mRNA stabilization by UV and EGF confirmed by their
linkage to GFP ¢cDNA. Our results provide a new insight in the me-
chanisms regulating stress-induced ligand expression. Moreover, they
suggest that upregulation of NKG2D ligands by the EGFR pathway
could be a common mechanism by which epithelial cell stress is relayed
to the immune system. In this regard, the EGFR pathway is hyper-
activated in many tumours and is triggered by several pathogens.

360
Human native lactoferrin stimulates tumour necrosis factor alpha
production via interaction with surface nucleolin

A. Metryka,* I. Kimber,* R. Roberts’ & R. Dearman*

*Faculty of Life Sciences, University of Manchester, Manchester, UK,
"Department of General Toxicology Science, AstraZeneca, Macclesfield,
UK

Lactoferrin (LF) is an 80 kDa iron-binding protein that occurs natu-
rally in most mammalian secretions (including tears, saliva and milk).
The protein has been known for decades and has well characterised
antimicrobial properties, including lipopolysaccharide (LPS) seques-
tration. More recently it had been proposed that LF also has im-
munomodulatory potential, with examples of both inhibitory and
stimulatory effects recorded.

The current investigations have examined the ability of various
forms of LF to impact on cytokine [tumour necrosis factor (TNF) «]
production by THP-1 cells differentiated into macrophages by
treatment with phorbol 12-myristate 13-acetate for 72 h. Cells were
cultured for further 7 h with various concentrations of native LF from
human or bovine milk (hLF and bLF), or with recombinant forms of
hLF produced in either rice or Aspergillus. The role of LPS
sequestration was determined by co-incubation with polymyxin B
(PMB) and heat inactivation (1 h at 56°C).

The production of TNF-o by THP-1 macrophages was markedly up-
regulated in the presence of >10 ug/ml of native hLF or bLF. Heat
treatment largely abrogated the effect, whereas PMB did not impact on
cytokine production. In contrast, recombinant forms of hLF with
identical amino acid sequences, but with different glycosylation
profiles to the native material failed to induce vigorous TNF-uo
expression. Furthermore, co-culture with anti-nucleolin antibody (a
putative membrane receptor for milk hLF) markedly inhibited TNF-o
production induced by hLF.

In conclusion, the immunostimulatory effect of hLF in this system is
likely mediated via surface nucleolin, is LPS-independent, and
apparently relies on mammalian glycan chain expression.
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368
The role of IL-15 in the innate immune response to rhinovirus
infections

A. Jayaraman, N. Bartlett & S. Johnston
Respiratory Medicine, Imperial College London, London, UK

Rhinoviruses (RV) are the most common pathogen associated with
acute asthma exacerbations, which are a major cause of morbidity.
Deficient interferon (IFN) production has been reported in asthma
during experimental RV infection, and this correlated with deficient
IL-15 production. IL-15 is a key regulator of NK cells, though little is
known about IL-15 and the NK cell response during RV infection. In
this study, we used mouse models of RV-1B infection to investigate the
role of type I IFN for IL-15 expression and NK cell activation in
response to RV infection. Using a BALB/c RV-1B infection model, we
found that IL-15 is induced at day 1 post-infection, which was followed
by an influx into the airways of activated (CD69"), GranzymeB" and
IFN-gamma" NK cells at days 1—2 and into lung tissue at days 2—4
post-infection. Administration of an IL-15 neutralising antibody at the
time of infection blocked the RV-induced NK cell response, demon-
strating that IL-15 signalling is important. To investigate the role of
type I IFN signalling, we infected type I IFN receptor knockout (IF-
NAR1ko) mice with RV-1B. These mice had deficient induction of IL-
15, deficient activated NK cell responses and associated increased viral
load and inflammation compared to wild type controls. These data
provide evidence that RV-induced IL-15 and NK cell responses are
dependant on type I IEN signalling. This is the first study to link type I
IFNs, IL-15 and NK cells in the immune response to RV in vivo.

370
M1 and M2 macrophages display profoundly different metabolic
profiles and IL-10 production under hypoxic conditions

M. Fitzpatrick & S. Young

Immunity and Infection, University of Birmingham, Birmingham, UK

Background: Macrophages have a wide range of immunological and
non-immunological functions, ranging from clearance of apoptotic
cells, tissue remodelling, and release of pro and anti-inflammatory
mediators at sites of tissue damage or infection. Subsets of phenoty-
pically distinct macrophages may be uniquely adapted to perform these
roles. Phenotypically and functionally distinguishable monocyte-de-
rived cell lines also express unique metabolic profiles, suggesting that
metabolism may have the potential to regulate function.

Methods: In order to determine whether differentiated macrophages
display similar profound metabolic differences, and whether these
differences affect function, we differentiated primary human blood
monocytes under a range of oxygenation conditions and assessed their
metabolic fingerprints using NMR spectroscopy.

Results: Significant differences were seen in the metabolic profiles of
M1 versus. M2 macrophages undergoing differentiation, with Mls
displaying much reduced lactate levels, and corresponding increases in
glucose, suggestive of gluconeogenesis via putative PFKFB3 (fructose-
1,6-bisphosphatase) activity. M1s were demonstrated to be constitu-
tively active under oxygen reperfusion conditions, with no corre-
sponding metabolic changes following LPS stimulation. M2s, in
contrast, showed an expected hypoxia profile of increased lactate
levels under differentiation, and remained inactive in reperfusion
conditions. However, production of IL-10 following LPS stimulation
was shown to be significantly reduced in hypoxic conditions.
Conclusion: A model of permissive inflaimmation during M1
infiltration under hypoxia may be suggested. In normal tissues
reperfusion and reduced recruitment may therefore drive resolution
aberrant recruitment of M1 macrophages or persitent tissue hypoxia
may result in chronic inflammation such as that seen in the
rheumatoid synovium.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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390
Generation and phenotypic analysis of murine beta defensin 14
knockout mice

C. R. Walker,* M. Boniotto,” F. Pisano,” B. Cooper,* H. Te Riele* &
W. Muller*

*Faculty of Life Sciences, University of Manchester, Manchester, UK,
THelmbholz Centre for Infection Research, Brauschweig, Germany,
Divison of Molecular Genetics, The Netherland Cancer Institute,
Amsterdam, The Netherlands

Defensins are thought to be play a role in the protection against in-
fection and immunological homeostasis, however their role is not
completely characterised. Experimental induced mutations of defensin
genes may enhance our understanding of their microcidal and im-
munological activity. We have generated mice that lack murine beta
defensin 14 (mBD14), which was recently identified as the orthologue
of human beta defensin 3 (HBD3). As the defensin genes are in close
proximity to one another, we used oligonucleotide-mediated gene
modification (oligo targeting) which created a specific mutation by
inserting a 4 bp sequence in the Defb14 gene creating a stop codon and
a frameshift. The mutation has been confirmed in the homozygous
mice at the genomic and RNA level.

HBD3 has been associated with ulcerative colitis, as patients with
ulcerative colitis exhibit increased expression of HBD3 mRNA.
Therefore the ability of Defbl4 to maintain the immunological
homeostasis of the gut, will be investigated by DSS induced colitis.

Further defensin genes (Defb18 and Defb48) will be inactivated by
oligo targeting, to create single and double homozygous mutants.
These mutants will be phenotyped with the same methods used to
analyse the mBD14 mutant mice. These experiments may help clarify
the role of defensins in immunological homeostasis.

393

Human complement factor H demonstrates binding to divalent
metal ion-dependent and independent sites on M. bovis BCG and
M. smegmatis

M. Abdul Aziz,* M. V. Carroll,*' E. Sim* & R. B. Sim*"
*Department of Pharmacology, Oxford University, Oxford, UK, "TMRC
Immunochemistry Unit, Department of Biochemistry, Oxford University,
Oxford, UK

Bacteria and other microorganisms have evolved many mechanisms
for evading the host immune system. Some have developed the
ability to down-regulate complement activation by binding com-
plement down-regulatory proteins such as factor H (FH). Myco-
bacteria causing tuberculosis evade the immune system by actively
gaining entry into phagocytes, and surviving intracellularly, but
before cell entry, they are exposed to complement proteins. Previous
work showed that M. bovis BCG binds purified FH (M. V. Carroll
et al., 2009, Mol Immunol 46: 3367—3378). Binding was done in the
absence of divalent metal ions (M'"), as nearly all reported FH
binding to microorganisms is independent of M**. Reinvestigation
of FH binding surprisingly showed that FH binding to M. bovis
BCG is much higher (five-fold) in the presence of either or both
Ca®* or Mg*". FH binding to M. smegmatis was also shown and has
similar characteristics. When serum was used as a source of FH, FH
demonstrate binding to both M*"-dependent and independent sites.
No other serum protein competes for M** -independent sites, but
there is limited competition for the M** -dependent sites by other
serum proteins. Preliminary affinity chromatography tests suggest
the M*" -dependent FH ligand is not a protein. Binding in the
absence of M*" was optimal at physiological salt but M** binding
was optimal at low salt while both binding conditions had low pH
optima of 5—6.

399
Listeria monocytogenes induces mast cell degranulation which is
independent of mast cell infection

C. E. Iobbings,* H. Sandig,* L. Roberts" & S. Bulfone-Paus**
*School of Translational Medicine, University of Manchester, Manchester,
UK, "Faculty of Life Sciences, University of Manchester, Manchester, UK,
*Department of Immunology and Cell Biology, Research Center Borstel,
Borstel, Germany

Listeria monocytogenes is a facultative intracellular pathogen which
infects both phagocytic and non-phagocytic cells. Mast cells are
known to be important during infection in vivo, since there is an
increase in viable bacteria in the tissues of mast cell depleted mice.
The interactions and responses of mast cells and Listeria, however,
have not been fully investigated. Using bone marrow derived mast
cells, the infection of and interaction with Listeria were examined in
vitro.

Mast cells degranulate in response to Listeria and the bacterial
toxin listeriolysin is required for this response. The Kkinetics,
however, are slower than the degranulation in response to IgE
and antigen. Listeria can infect and survive within mast cells, and
viable bacteria can be seen 24 h after infection. This ability to infect
mast cells, however, is independent of lysteriolyin and mast cell
degranulation. Using fluorescent microscopy, future work will aim
to understand the fate of Listeria during mast cell infection and how
this affects mast cell biology.

402

Human respiratory syncytial virus infection in vivo and in vitro
induces airway epithelial cell expression of the B cell
differentiation factor BAFF

A. Fonceca,* P. McNamara,* D. Howarth,” R. Trinick,*

W. Alturaiki,’ R. Smyth* & B. FlanaganT

*Department of Womens and Childrens Health, University of Liverpool,
Liverpool, UK, "Clinical Infection Microbiology and Immunology,
University of Liverpool, Liverpool, UK

Background: In RSV disease, innate immune mediators expressed by
infected airway epithelial cells are known to strongly influence both
early inflammatory responses and the subsequent development of an
adaptive immune response. The B lymphocyte differentiation factor,
B cell activating factor of the TNF family, BAFF or TNFSF13B, has
been shown to be present in autopsy samples from RSV Infected
infants (Reed, J. L. et al. JID; 199:1128—38)

Aims: To determine if BAFF expression is elevated in the airways of
infants with severe RSV Bronchiolitis and how RSV infection of
primary Airway epithelial cells in vitro induces BAFF expression.
Methods and Results: BAFF protein was elevated in bronchiolar
alveolar lavage fluid collected from the lungs of infants with severe
RSV infection. Non infected control group infants (elective surgery)
had lower levels (P < 0.027). To confirm these results BAFF mRNA
was measured by tagman real-time PCR in bronchial brushings
from patients and healthy infants. Average BAFF mRNA expression
was 20-fold higher in samples obtained from infected infants
(P <0.01). In In vitro cultures of primary airway epithelial cells,
infected with RSV A2, BAFF mRNA expression was induced 200-
fold with maximum expression at 12 h post infection (P < 0.01) in
an interferon beta dependant manner. Protein analysis showed
expression of BAFF protein at 48 h post infection.

Conclusions: RSV infection of Airway Epithelial cells, in vivo and in
vitro, induces expression of the B cell differentiation factor BAFF. This
could drive B cell differentiation and Ab production in the infected
lung.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Maturation of equine monocyte-derived dendritic cells is not
linked to CD83 expression

N. Mozo,M E. Oviedo-Orta* & F. Steinbach”
*Microbial Sciences, University of Surrey, Guildford, UK, Virology,
Animal Health and Veterinary Laboratories Agency, Addlestone, UK

Compared to human and mouse equine dendritic cells are not well
characterized. Monocytes (Mo) were differentiated with equine GM-
CSF and IL-4 generating monocyte-derived dendritic cells (MoDC).
Time course experiments on iDC differentiation showed high expres-
sion of CD206 in early iDC with cells gradually becoming double
positive for CD206 and CD83 and then loosing CD206 expression,
reflecting previous findings. Functional attributes of iDC included high
endocytic and phagocytic activity, low T cell activation potential and a
lower ability to present antigen to autologous T cells. Activation with a
combination of pro-inflammatory and anti-inflammatory cytokines
conferred the best phenotypic transition to mDC. Reverse functional
characteristics were observed in mDC compared to iDC.

In order to determine the expression of a broad range of markers for
which no mAbs are available in the equine system, microarray
experiments were performed to analyse the gene expression profiles
between Mo, iDC and mDC. Those revealed the upregulation of the
co-stimulatory B7 family ligands, PD-L1/PD-L2, ICOS-L and B7H3, in
iDC. The chemokine receptor CCR7 was induced on iDC and further
upregulated on mDC. Molecules that were reported to be involved in
the regulation of CCR7-dependent chemotaxis, such as p38, JNK and
ERK1/2, and CCR7-dependent migration, such as Rho and Pyk2 were
differentially expressed. Chemokines detected that are involved in the
migration of DC included CCL17, CCL19, CCL26, CXCL11, CXCL13
and CXCL6. In summary, this study demonstrates that equine iMoDC
and mMoDC can be distinguished while CD83 is not a maturation
marker as in the human system.

412
Immunoglobulin like transcript 7 (ILT7)-mediated regulation of
HIV-induced plasmacytoid dendritic cell (pDC) activation

B. Tavano,* D. R. Graham' & A. Boasso*

*Department of Medicine, Immunology Section, Imperial College,
London, UK, "Retrovirus Laboratory, Department of Molecular and
Comparative Pathobiology, Johns Hopkins University School of Medicine,
Baltimore, MD, USA

Immunoglobulin like transcript (ILT) 7 is a surface molecule selec-
tively expressed by human pDC. ILT7 cross-linking suppresses plas-
macytoid dendritic cells (pDC) activation and type I interferon (IFN-I)
secretion following Toll-like receptors (TLR) 7/9 engagement. The
bone marrow stromal cell antigen 2 (BST2, tetherin) is expressed by
different cell types upon exposure to IFN-I and has been recently
identified as a natural ligand for ILT7.

We investigated BST2/ILT7 expression in peripheral blood leuko-
cytes (PBL) following HIV- or TLR7/9 ligand (TLR7/9L)-mediated
pDC activation, and tested whether HIV-induced pDC activation is
modulated by ILT7 cross-linking. Our data confirmed that ILT7
expression is specific to pDC, however the frequency of ILT7-positive
pDC halved within 6 h of in vitro culture, a kinetic which was only
modestly modified by HIV or TLR7/9L. BST2 expression was not
affected by in vitro culture and was highest in monocytes, myeloid DC
and B cells compared to pDC and T cells. BST2 upregulation in
response to HIV-1 and TLR7/9L was observed only in pDC and
monocyte and peaked in pDC at intermediate stimuli concentration,
being only modestly increased at maximum stimuli concentration.
This upregulation profile correlated with that of CD83 on pDC and
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IFN-alpha secretion. Finally, ILT7 cross-linking using a specific Ab
inhibited IFN-alpha production in HIV and TLR7/9L-exposed PBL.
Our data suggests that pDC over-stimulation results in hypor-
esponsiveness or altered kinetics of pDC responses, and points at the
BST2/ILT7 system as a regulator of pDC activation in response to HIV.

430
Molecular analysis of the NF-kB pathway in regulatory dendritic
cells

R. Khanolkar
Immunology and Infection, University of Aberdeen, Aberdeen, UK

Tumor escape in cancer patients is a complex process that involves the
secretion of tumor derived soluble factors (TDSFs) and induction of a
regulatory phenotype of various compartments of the immune system.
The presence of TDSFs cause the accumulation of a heterogeneous
population of cells called myeloid derived suppressor cells (MDSCs).
These cells prevent the adequate maturation of antigen presenting cells
(APCs) and render them incapable of processing and presenting an-
tigens, thus, leading to tumor progression. We have previously shown
that there exists a high number of MDSCs in cancer patients char-
acterised by monocytes with an extremely low HLA-DR expression.
These HLA-DRlow monocytes also express an unusually low amount
of TLR-3, a phenotype that is similar to the MDSC model we are
studying. This model is the recently discovered tolerogenic dendritic
cell (DC) population called LILRB-1 DCs. These cells are an immature
population of DCs that express a high number of NF-kB and IRF3
inhibitors, namely TNFAIP3 induced protein 1 (TNIP1), TNFAIP3
induced protein 3 (TNIP3) and novel protein NLRX1. We are cur-
rently studying the role that TNIP1 and TNIP3 play by down reg-
ulating their expression using siRNA. This down regulation could
promote the translocation of NF-kB into the nucleus and hence give
back these MDSCs their capacity to process and present antigens,
thereby, mounting a strong anti-tumor immune response.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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435
IL-6 control of anti-microbial immunity through regulation of
prostaglandin E2

C. M. Rice, L. C. Davies, V. J. Hammond, G. W. Jones,

V. B. O’Donnell, N. Topley, P. R. Taylor & S. A. Jones
Infection, Immunity and Biochemistry, Cardiff University School of
Medicine, Cardiff, UK

Transition from innate to acquired immunity is a critical checkpoint in
the resolution of acute inflammation. This is defined by an initial
influx of neutrophils, which are cleared and replaced by a more sus-
tained mononuclear influx. We have shown that IL-6 acting through
its soluble receptor (sIL-6R) is instrumental in directing this response
through activation of non-hematopoietic stromal cells. We now pro-
pose that supplementation of this IL-6-directed outcome would im-
prove anti-microbial host defence and enable bacterial clearance. Using
models of acute resolving bacterial peritonitis, we show that IL-6-
deficient mice display impaired clearance of peritoneal Staphylococcus
epidermidis. This inability to handle infection is associated with in-
creased bacteremia, suggesting that IL-6 restricts dissemination into
surrounding tissues and organs. This response was not attributable to
an inherent defect in innate neutrophil effector function, but is likely
arise through a loss of local anti-microbial host defence. Local ad-
ministration (i.p.) of an IL-6-sIL-6R fusion protein (HDS) dose-de-
pendently (10—1000 ng/mouse) improved bacterial clearance and
reduced bacterial dissemination. To identify potential mechanisms for
IL-6/sIL-6R involvement, we used Q-PCR to examine IL-6 regulation
of enzyme systems linked with anti-microbial defence. In human
peritoneal mesothelial cells (HPMC), HDS was found to induce cy-
clooxygenase-2 (COX-2), and was associated with the generation of
prostaglandin-E2 (PGE2) as quantified by mass spectrometry. Eva-
luation of neutrophil function showed that PGE2 suppresses neu-
trophil activity. We propose that IL-6 regulation of PGE2 may serve to
trigger neutrophil clearance and the removal of bacteria. This hy-
pothesis is currently being chased in our models of acute bacterial
peritonitis.

436
Identification of the molecular hotspot in the =2 helix of CD1d that
is responsible for species differences in iNKT cell receptor binding

J. P. Sanderson, S. Mansour, A. S. Tocheva & S. D. Gadola
II Faculty of Medicine, University of Southampton, Southampton, UK

Background: Studies in mice show that iNKT modulation is a pro-
mising therapeutic avenue for autoimmunity, cancer and infection.
However, translation of these studies into clinical trials has failed,
indicating important species differences in the mouse and human
iNKT/CD1d systems. We have recently shown that human iNKT
activation in response to self-lipids depends on the structure of the
iNKT-TCR’s CDR3b loop. The structure of the iNKT-TCR:CD1d in-
teraction shows that the likely target for this protein-protein interac-
tion is the 2 helix of human CDI1d (hCD1d), which is poorly
conserved with mouse CD1d (mCD1d). We therefore hypothesised
that a key human—mouse species difference may be that hCD1d and
mCD1d differ in their ability to support this interaction.

Methods: Using lentiviral technology we generated a series of stable
T2-lymphoblast lines expressing either wild-type hCD1d or mCD1d, or
partially and fully ‘humanised” mCDId or ‘mousified” hCD1d
molecules. The binding of human high-affinity iNKT-TCRs to these
CD1d variants was measured using fluorescent iNKT-TCR-tetramers
generated by in vitro refolding.

Results: All CD1d molecules supported binding of human iNKT-TCRs
when loaded with the strong antigen KRN7000. Conversely, hCD1d,
but not mCD1d, supported autoreactive binding of these iNKT-TCRs.

These differences were caused by a short sequence within the o2 helix
of CDI1d.

Conclusions: The insights obtained from this study form the basis for
rational design of a humanised CD1d mouse model which will enable
us to conduct cross-disciplinary studies on the selection and function
of iNKT cells in vivo, with enhanced potential for successful translation
into human clinical trials.

437
Dissecting the response of dendritic cell subsets to the parasitic
helminth Schistosoma mansoni

L. Webb, R. Lundie, J. Borger & A. MacDonald
Institute of Immunology and Infection Research, University of Edinburgh,
Edinburgh, UK

In contrast to Thl related bacteria, viruses and protozoa, relatively
little is known about how dendritic cells (DCs) become activated and
function in response to Th2 associated parasitic helminths. Murine
bone marrow cultured with Flt3-L differentiates into DC subsets
thought to be representative of populations generated in vivo in the
steady-state. Using FL-DCs we can assess how steady-state DCs re-
spond to soluble egg Ag (SEA, a potent Th2-inducing antigen) from
the medically important helminth Schistosoma mansoni. Phenotypic
activation and cytokine production by FL-DCs exposed to SEA was
compared to those stimulated with bacterial Ag. SEA-pulsed FL-DCs
displayed low-level activation and released minimal amounts of the
inflammatory cytokines IL-6, TNF and IL-12. Unexpectedly, FL-DCs
responded to SEA exposure by secreting Type I Interferons. Although
phenotypically similar to unstimulated DCs, SEA-conditioned FL-DCs
capably induced antigen-specific Th2 responses following adoptive
transfer into naive mice, though less efficiently than SEA-pulsed
GMCSF DCs. Ongoing work is addressing whether regulatory path-
ways, including IL-10 production and CD200 receptor/ligand inter-
action, may play a role in restricting the Th2 priming ability of FL-
DCs, and assessing the influence of Type I IEN release on FL-DC
activation and function in this Th2 setting. Further work comparing
differences in activation and function of Flt3-L and GMCSEF-generated
cells is addressing whether there is a functional dichotomy between
steady-state and inflammatory DC subsets in vivo in the context of Th2
pathogens, and whether ex vivo murine and human DCs respond si-
milarly to SEA.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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A quantifiable proliferative burst of tissue macrophages restores
homeostatic macrophage populations after acute inflammation

L. C. Davies,* M. Rosas,* P. J. Smith,'r D.]J. Fraser,jC S. A. Jones* &
P. R. Taylor*

*Department of Infection, Immunity and Biochemistry, Cardiff Uni-
versity, Cardiff, UK Department of Medical Genetics, Haematology and
Biochemistry, Cardiff University, Cardiff, UK, *Institute of Nephrology,
Cardiff University, Cardiff, UK

Macrophage (M@) biologyisroutinely modelled in the peritoneal cavity,a
vascular tissue readily infiltrated by leukocytes during inflammation.
After several decades of study, no consensus has emerged regarding the
importance of in situ proliferation versus peripheral monocyte recruit-
ment for the maintenance of tissue resident M@s. By applying specific
measures of mitosis, we have monitored tissue M@ proliferation during
newborn development, adulthood and acute resolving inflammation in
young adult mice. Despite the vascular nature of the tissue and ease of
peripheralleukocyte entry, tissue M@s in the newborn increase in number
by local proliferation. On the contrary, in the adult, tissue M@ pro-
liferation is considerably reduced and most likely provides homeostatic
control of cell numbers. Importantly, during an acute inflammatory re-
sponse, when substantial numbers of inflammatory M@s are recruited
from the circulation, tissue-resident M@s survive and then undergo a
transient and intense proliferative burst in situ to repopulate the tissue.
Our data indicate that local proliferation is a general mechanism for the
self sufficient renewal of tissue M@s during development and acute in-
flammation and not one restricted to non-vascular tissues, which has
implications for the therapeutic modulation of M@ activity during the
resolution of inflammation. Ongoing studies aim to delineate the un-
derlying molecular mechanisms that control the proliferative potential of
tissue M@s.

442

CXBCR1i"t lamina propria cells accumulate during multiple models
of colitis and can be distinguished from CX,CR1" lamina propria
cells by Ly6C expression

S. Mathisen, A. Johnson & F. Powrie
Sir William Dunn School of Pathology and Translational Gastroenter-
ology Unit, University of Oxford, Oxford, UK

The lamina propria (LP) is home to numerous small myeloid popu-
lations, particularly dendritic cells (DCs) and macrophages, which
greatly influence immune homeostasis. The balance of these LP cell
(LPC) subpopulations is altered during inflammation compared to the
steady-state. The objective of this project is to further characterise LPC
subsets, continuing from our previous description of E-cadherin® DCs.
CX;CRI1-GFP knock-in reporter mice have allowed us to identify LPC
subsets from steady-state and inflamed colonic tissue for further
characterisation. Here we show that CX;CR1™ LPCs increase in
number and frequency in both the T cell transfer and Helicobacter
hepaticus + anti-IL-10R models of colitis in mice. Our results suggest
that CX5CR1™ LPCs are inflammatory monocyte-derived and may
overlap with E-cadherin™ DCs. CX5CRI™, but not CX;CR1™, LPCs
from inflammatory settings express Ly6C by flow cytometry. This will
therefore allow us to distinguish between these populations based on
their expression of Ly6C without the need for the CX;CR1-GFP re-
porter, enabling the future characterisation of these cells in all mouse
strains.
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The impact of IL-4 on activation and function of dendritic cells:
expression of the alternative activation product RELM« is required
for optimal Th2 induction

L. H. Jones,* P. C. Cook,* S. J. Jenkins,* T. A. Wynn,T J. E. Allen* &
A. S. MacDonald*

*University of Edinburgh, Edinburgh, UK, "NIAID, National Institutes of
Health, Bethesda, WA, USA

The archetypal Th2 cytokine IL-4 has potent effects on multiple cell types
of both the innate and adaptive immune system. We have comprehen-
sively characterised the impact of IL-4 on the alternative activation of in
vitro derived dendritic cells (DC). In this work we expand on these in vitro
findings by detailing the impact of both helminth driven and exogenously
delivered IL-4 on the alternative activation of DC populations in vivo, at
different tissue sites. In addition, we have been comparing the in vitro and
in vivo priming capacity of wild type GM-CSF derived bone marrow DCs
with those deficient in expression of either the IL-4 receptor or RELMu, a
molecule associated with alternative activation. This work has revealed a
previously unknown requirement for DC expression of RELMa in the
induction of IL-10 and in the optimal induction of Th2 responses. To-
gether, these data highlight the direct and dramatic influence of IL-4 on
DCs both in vitro and in vivo.

465
Epstein—Barr virus latency and weaker NK-cell responses in
children — exploring the immune modulating potential of EBV

S. Saghafian-Hedengren,* E. Sohlberg,* C. Nilsson™ &

E. Sverremark-Ekstrom*

*Immunology, Wenner-Gren Institute, Stockholm University, Stockholm,
Sweden, TSachs Children’s Hospital, Karolinska Institutet, Stockholm,
Sweden

Objective: Epstein—Barr virus (EBV) is a gamma-herpesvirus that is
widely spread in human populations. Primary EBV infection often
occurs during early childhood and is usually asymptomatic. After
primary infection, EBV establishes latency. In order to persist, EBV
uses various immune modulatory mechanisms but the effect of EBV
latency on the innate immune system in children is largely unknown.
Previously, we found that EBV seropositive 2-year old children had
lower monocyte-induced NK-cell IFN-g responses. This raised the
question whether herpesvirus infection could modulate immunity
during early life. Here we aimed to further characterize the NK-cell
response in EBV seropositive children, and also relate it to the timing
of seroconversion.

Methods: PBMC from 5-year-old children in a cohort of known EBV
serostatus were used for in vitro functional studies. Following
stimulation with K562 cells, or IL-15 + peptidoglycan, NK cells were
assayed for intracellular IFN-g and CD107a expression. Further, a
range of cytokines was assayed in plasma.

Results and conclusions: EBV seropositive children had a weaker
IFN-g and degranulation response to K562 cells. The timing of EBV
seroconversion influenced results as early acquisition (before 2 years),
versus late (after 2 years) was associated with the lowest NK-cell
response. However, the early EBV converted children had the highest
circulating levels of IFN-a, indicating that there was no general
attenuation of anti-viral immunity. This could suggest that NK cells in
EBV+ children are refractory to innate activation signals, possibly
through EBV suppressive mechanisms that are maintained in latency.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Does the inflammatory regulatory protein Mediterranean Fever
(MEFV) play an important role in the bovine macrophage response
to bacterial infection?

K. Jensen,* A. Kaliszewska,*" J. Anderson* & E. J. Glass*

*The Roslin Institute & R(D)SVS, University of Edinburgh, Edinburgh,
UK, TCenter for Neurologic Diseases, Harvard Medical School, Boston,
MA, USA

Mutations in the human Mediterranean fever (MEFV) geneareassociated
with the autoinflammatory disease Familial Mediterranean Fever (EMF),
which is characterized by recurring, spontaneous episodes of fever and
localized inflammation. MEFV is composed of several domains, including
an N-terminal Pyrin domain. Proteins containing Pyrin domains are
frequently incorporated into inflammasomes; cytoplasmic multiprotein
complexes mediating the proteolytic activation of caspase-1, thus reg-
ulating the release of active interleukin (IL) 1/ and IL18. The autoin-
flammatory disease associated with MEFV mutations and the presence of
the Pyrin domain suggest that MEFV plays an important role in the reg-
ulation of inflammation. We have recently discovered that MEFV is ra-
pidly up-regulated in bovine macrophages after infection with Salmonella
enterica serovar Typhimurium, Mycobacterium bovis and stimulation
with Escherichia coli-derived lipopolysaccharide (LPS). Therefore, we
hypothesize that MEFV plays an important role in the response of bovine
macrophages to pathogens. RT-PCR analysis has revealed that there are
two dominant splice variants expressed in bovine macrophages and
the expression of additional splice variantsis induced by LPS stimulation.
The splice variants do not differ in their predicted amino acid sequences
and therefore their functional importance is not understood. Similar to
murine MEFV, the predicted bovine protein lacks the C-terminal Spry
domain, where the majority of FMF associated mutations are located. We
are currently furthering our understanding of bovine MEFV by extending
our analysis of the splice variants, investigating sequence variation
amongst bovine breeds and studying the effect of MEFV knockdown by
siRNA on macrophage activation and inflammasome activity.

482

RNA-seq based transcriptomic characterization of helminth-
elicited alternatively activated macrophages provides insights
into cellular effector functions

G. D. Thomas,*" D. Rucker],” M. Blaxter* & J. Allen’

*Institute of Evolutionary Biology, The University of Edinburgh,
Edinburgh, UK, "Institute of Immunology and Infection Research, The
University of Edinburgh, Edinburgh, UK

Alternatively activated macrophages (AAM?), induced by Th2 promot-
ing cytokines IL-4 and IL-13 are implicated in diverse disease settings
including cancer, fibrosis, allergy and helminth infection. In spite of this,
little is understood about the physiological roles of AAM?.

Using RNA-seq we have characterized the phenotype of AAM?. We
profiled transcriptomes of WT and IL4Ro deficient peritoneal
macrophages elicited by Brugia malayi (helminth) infection (AAM?)
and compared these to thioglycollate recruited M?. Our analysis both
consolidates our understanding of alternative activation and provides
new unexpected insights into AAM? function and regulation. These
findings include:

1 Oxidative metabolism, maintained by the transcription factor
PPARy, is described as critical for alternative activation. Our metabolic
pathway analysis and cis-element analysis support the notion that
alternative activation is maintained by PPAR transcription factors.
PPARy however is down-regulated in our model, and we propose that
alternative activation in this setting is maintained via PPARJ. We are
testing this hypothesis.

2 A systematic comparison of differentially expressed cytokines and
chemokines, and their receptors, provides consistent evidence that
AAM? contribute towards maintaining an eosinophil and B-cell rich
environment via multiple redundant routes. Further AAM? exhibit
limited migration potential and thus are unlikely to contribute to naive
T-cell activation.

3 Complement components comprise some of the most abundant
AAMz?-derived transcripts and are regulated in an IL4Ra-dependent
manner. The role of complement in helminth infection is relatively
unexplored. We provide evidence that a FicolinA-complement axis
may be a key effector function of AAM?.

494
Lung NKT cells modulate NK and T cell activity to drive Th2
responses during respiratory viral infection

J. Dodd,* R. Muir," S. Affendi,* E. Nickson* & P. Openshaw*
*Respiratory Medicine, Imperial College, London, UK, "Centre for
Infection and Immunity, Queens University Belfast, Belfast, UK

Natural Killer T (NKT) cells are innate cells that upon activation with
glycolipids, rapidly secrete a diverse array of cytokines that shape innate
and adaptive responses. Their ability to rapidly respond to stimulation
makes them attractive therapeutic targets. Lung NKT cells have been the
focus of intense study in asthma and allergy. Mouse models have de-
monstrated that lung NKT cells are essential for airway hyperreactivity, a
cardinal feature of asthma. However these findings are controversial in
humans, and how lung NKT cells affect responses to respiratory viral
pathogens that exacerbate asthma and allergy remains unclear.

In this study, we have addressed the influence of lung NKT cells on
immunity to Respiratory Synctial Virus (RSV). Activated lung NKT cells
promote an early Th2 lung environment upon RSV challenge, ablating
CD8 T cell recruitment while driving NK cells and eosinophilia. Crucially,
they inhibit IFN-y and promote IL-10 production by NK cells, and
promote IL-4 production by T cells, suggesting these cells maintain the
Th2 environment. NK cell depletion reduced pathology, ablated
eosinophilia (by reducing eotaxin-2 and increasing IFN-y levels) and
inhibited lymphocyte recruitment to the airways, confirming their
importance. RSV-specific memory is Th2-biased after lung NKT cell
activation, and upon rechallenge promotes a Th2-driven pulmonary
eosinophilia, and RSV-specific serum IgE, in the absence of significant
pathology.

This study highlights novel mechanisms by which NKT-cell-driven
Th2 responses are maintained in the lung. These mechanisms can be
targeted therapeutically not only in viral disease models but also in
models of asthma and allergy.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Effect of T follicular helper cells on regulation of mucosal
immunity to upper respiratory tract pathogens by novel
immunological adjuvants

A. N. Aljurayyan,* C. Loh,” P. McNamara,” M. McCormick,*

S. Gordon® & Q. Zhang*

*Department of Clinical Infection, Microbiology and Immunology,
Institution of Infection and Global Health, University of Liverpool,
Liverpool, UK, "Alder Hey Children’s Hospital, Liverpool, UK, *ENT
Department, Royal Liverpool University Hospital, Liverpool, UK,
SLiverpool School of Tropical Medicine, Liverpool, UK

Background: Stimulation of the innate immune system is known to
have an important role in the initiation and regulation of adaptive
immunity. Therefore, inclusion of some immunological adjuvants such
as Toll-like receptor ligands, which trigger early innate responses to
enhance the adaptive responses, is crucial to vaccine effectiveness. T
follicular helper cells (TfH) have recently been shown to be crucial in
germinal centre function and in regulation of adaptive immunity. The
aim of the study is to investigate whether and how TLR ligands reg-
ulate T and B cell immunity to some respiratory tract pathogens
through TfH cells.

Methods: Peripheral blood, nasopharyngeal swab and adenotonsillar
tissues are collected form children and adults undergoing adenoton-
sillectomy. T cell proliferation and B cell antibody production analysed
by CFSE and ELISA respectively. Effect of TLR ligands on TfH cells and
their function are analysed by flowcytometry and intracellular cytokine
staining, after stimulation of adenotonsillar cells with TLR ligands.
Kinetics of antibody and cytokine production will also be analysed by
ELISA.

Results and conclusion: Results suggest that TLR-9 ligand CpG-DNA
can significantly enhance the antibody responses to pneumococcal
protein (choline-binding protein A) in adenotonsillar cells. CpG-DNA
appears to increase the proportion of TfH cells in adenotonsillar cells,
which could be inhibited by the specific TLR inhibitor. However, TLR-
2 ligand (BLP) seems to downregulate the proportion of TfH cells.
Understanding the mechanisms by which TLR ligands regulate
adaptive immunity through TfH cells may lead to a successful
vaccination strategy against respiratory infections.

501

Stage-specific Rab GTPase function in phagosomes containing
Candida albicans: tools to resolve the molecular mechanisms of
pathogen-phagocyte interplay

J. Bain, B. Okai, L. Lewis, L. Pratt, B. Anifowoshe, C. McKenzie &
L.-P. Erwig
Immunology and Infection, University of Aberdeen, Aberdeen, UK

Phagosomes mature by fusion and fission with endocytic and lysosomal
compartments, during which they acquire degradative properties; a
process regulated by the well characterised Rab GTPases, Rab5 and Rab7.
Several pathogens have evolved mechanisms to subvert phagosome ma-
turation by manipulating Rab function. The clinically important fungus,
Candida albicans, is able to escape macrophages by producing hyphal
filaments. Combininga C. albicans phagocytosis model with sophisticated
live video microscopy, we studied Rab GTPase activity in maturing pha-
gosomes using siRNA and GFP-/RFP-tagged variants of native and mu-
tant Rabs. As expected, siRNA-mediated knockdown of Rab7 in
macrophages blocked phagosome maturation as demonstrated by re-
duced acidification of phagosomes containing yeast cells. In addition we
are studying Rabs with poorly defined phagosomal function (Rab2, 9, 10,
11, 14, 18, 22a, 23 and 35) and these were visualised during live cell pha-
gocytosis to determine their sequence of function in the context of the
Candida phagosome. For example, confocal and live microscopy de-
monstrates localization of GFP-Rab14 to phagosomes that contain
C. albicans. Interestingly, Rab14 is known to actively block phagosome
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maturation upon Mycobacterium phagocytosis, thus favouring pathogen
survival. However, Rab14 siRNA knockdown was associated with a five-
fold increase in macrophage lysis by hyphae, which was not attributed to
altered uptake of C. albicans. These results suggest that Rab14 promotes,
rather thanblocks phagosome maturation following uptake of C. albicans.
This approach provides mechanistic insight into the molecular processes
driving phagosome maturation at the pathogen-phagocyte interface and
may identify novel targets for therapeutic intervention.

509
Defective anti-bacterial immunity in the allergic lung

M. Habibzay, J. Goulding, C. Lloyd & T. Hussell
Imperial College London, London, UK

Asthma and bacterial pneumonias are major causes of human mor-
tality and morbidity throughout the world. To date many studies have
investigated the possibility that bacteria exacerbate asthma but only a
handful considers that asthma may cause a bacterial exacerbation.
Recent evidence suggests that bacterial infections cause serious com-
plications in patients with asthma and that asthmatics show a two-fold
increased risk of invasive pneumococcal disease. We show for the first
time, using a murine model of asthma, that mice with house dust mite
induced allergic airways disease have increased susceptibility to
Streptococcus  pneumoniae infection. Furthermore, the molecular
pathways leading to the production of neutrophil chemoattactants in
the lung are compromised and that despite the complexity of anti-
bacterial pathways that are disrupted, the re-introduction of a single
chemokine to mice with allergic airway disease enables clearance of S.
pneumoniae that would otherwise prove fatal. These findings highlight
the role for specific innate immune pathways on the asthmatic lung
that participate in susceptibility to bacterial pneumonia.

520
Adenovirus vector delivery promotes natural killer cell recognition
by stimulating the expression of multiple activating ligands

P. Tomasec,* M. Weekes,” R. Antrobus,” R. J. Stanton,* E. C. Wang,*
B. P. McSharry,* D. Sugrue,* P. L. Lehner’ & G. W. Wilkinson*
*Cardiff University School of Medicine, Cardiff, UK, 'Cambridge
Institute for Medical Research, Cambridge, UK

Adenovirus (Ad) is the most commonly used vector in Gene Therapy.
Replication-deficient Ad vectors provide the most efficient technology
available for in vivo gene delivery, yet their utility can be limited by
their recognised proinflammatory properties. A full appreciation of the
molecular mechanisms driving this immune stimulation is required to
optimise vectors for their application in human gene therapy protocols
and as a vaccine carrier. Our previous studies have shown that human
NK cells are capable of recognising Ad vector transduced cells. We
therefore sought to evaluate changes to the protein content of the
plasma membrane following delivery of a first generation Ad vector.
Cells were subject to stable isotope labeling with amino acids in cell
culture (SILAC), cell surface glycoproteins fractionationed, and then
analysed by mass spectroscopy. This enabled a comparison of >600 cell
surface proteins. Ad vector delivery was associated with the upregu-
lation of a substantial subset of host cell proteins (>100), data will be
presented. Crucially, MICA, a ligand for the ubiquitously-expressed
NK cell receptors NKG2D exhibited the largest increase following
vector delivery. More detailed analysis revealed that vector delivery
stimulated the expression of multiple NK cell activating ligands (no-
tably also MICB, ULBP2, CD155) to render Ad vector transduced cells
vulnerable NK cell-mediated cytolysis. The stimulation of MICA and
MICB could be eliminated by deletion of the E4 gene region.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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523
Probing the function of PILAR/KACL, a novel C type lectin

K. E. Smith,* Y. Kang,T G. J. Freeman,' C. O’Callaghan,*

P. Klenerman* & C. B. Willberg*

*Nuffield Department of Medicine, University of Oxford, Oxford, UK,
"Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA,
USA

Background: The human Natural Killer Gene Complex (NKC) on
chromosome 12 encodes proteins in the KLRB and the CLEC2 families.
These proteins include several receptor-ligand pairs where the receptor
and ligand share close genetic linkage and similar signaling motifs,
notably CD161/LLT1 and NKp65/PILAR (or KACL). Crosslinking
CD161 on NK cells inhibits cytotoxicity and cytokine secretion, al-
though its function on T cells is unclear. PILAR/KACL is reported as a
ligand of CD161, although the level of binding has been controversial
and to date its function in vivo is still unclear.

Aim: We aimed to generate soluble molecules to define the expression
and binding of PILAR/KACL on lymphocytes and other tissues in vivo
and hence dissect out its specific function.

Methods: We generated recombinant PILAR/KACL using two
independent methods, one in monomeric form and a second using
recombinant Fc fusion molecules. The functional impact of soluble
PILAR/KACL interactions with CD161 on T cells was assessed using
sorted T cells and intracellular cytokine staining after exposure to
bead- or plate-bound soluble ligand.

Results: Soluble PILAR/KACL did not show substantial binding to
CD161" lymphocytes. Consistent with this we could not observe
specific modulation of CD161" T cell function after exposure to
PILAR/KACL. Unexpectedly, PILAR protein specifically bound a
subset of B cells in healthy donors.

Conclusions: Our combined data suggest that binding of PILAR/
KACL to CD161 is limited and does not have a substantial impact on T
cell triggering. Binding of PILAR/KACL to B cells suggests a novel
potential biologic function in vivo.

531
Analysis of macrophage migration towards and engulfment of
Candida albicans using sophisticated live cell video microscopy

L. E. Lewis, J. M. Bain, T. Lowes, C. Gillespie, N. A. R. Gow &
L. P. Erwig
University of Aberdeen, Aberdeen, UK

Candida albicans is an opportunistic fungal pathogen that can cause
life-threatening systemic infections in immunocompromised hosts.
Phagocytosis of C. albicans by cells of the innate immune system is an
essential component of the immune response to infection. We show
here for the first time a detailed minute by minute account of the
specific effects of C. albicans viability, cell wall composition, mor-
phogenesis and spatial orientation on two distinct stages (macrophage
migration and engulfment of bound C. albicans) of the phagocytosis
process.

Analysis of macrophage paths towards C. albicans using sophisti-
cated tracking software revealed that the speed of macrophage
migration was dependent on the glycosylation status of the fungal
cell wall, but not on cell viability or morphogenic switching from yeast
to hyphal forms.

Macrophages rapidly engulfed viable and UV-killed C. albicans, but
the rate of engulfment was significantly slower for all glycosylation and
yeast-locked morphogenetic mutants examined. Hyphal cells were
engulfed at a slower rate than yeast cells, especially those with hyphae
in excess of 20 um, but there was no correlation between hyphal length
and the rate of engulfment below this threshold. We show that spatial
orientation of the hypha was another important determinant of the
rate of engulfment.

This study reveals unique insight into the complex mechanisms that
govern C. albicans phagocytosis by macrophages and could serve as a
blueprint for the study of host interactions with other pathogens and
dying cells.

538
Next generation sequencing reveals strain sensitivity to
Mycobacterium bovis in bovine macrophages

L J. Gallagher,* F. Turner,* K. Jensen,* N. Johnston,” M. Welsh* &
E. J. Glass*

*Division of Genetics ¢ Genomics, University of Edinburgh, Edinburgh,
UK, "Medical Biology Centre, Queen’s University of Belfast, Department
of Veterinary Science, Stormont, UK, ¢Vete‘finary Sciences Division, AFBI
Stormont, Stoney Road, Belfast, Belfast, UK

Introduction: Bovine infection with Mycobacterium bovis is an im-
portant agricultural problem in the UK and poses a wildlife risk in
many countries. An early macrophage response is essential for infec-
tion control. Using RNA-Seq we examined the transcriptomic response
to two strains of M. bovis in bovine macrophages to illuminate innate
mechanisms in early infection.

Methods: Monocyte-derived macrophages from six female Holstein-
Friesian cattle were infected with M. bovis strains AF2122/97 or G18 at
a MOI of 5:1 or cultured without infection. RNA was isolated at 2, 6,
24 and 48 h and sequenced using the Illumina GAIL. Count data was
assigned at the gene level with paired sample analysis used to assess
differential expression using a FDR cutoff of 1%.

Results: Examination of the response at 2 h (infection versus
uninfected control) revealed that AF infection regulated more genes
than GI18 (240 versus 195). Forty-five percent of regulated genes
overlapped both infections. Gene Ontology analysis revealed strong
enrichment for innate immune biological processes and pathways in
regulated genes. This persisted over time despite an amelioration of
the transcriptomic response from 6 h onwards. In both infections
CXCL5 was highly responsive and, along with CCLS5, IL-6 and IL-8
was amongst the genes remaining regulated throughout the time-
course.

Conclusions: The bovine macrophage transcriptomic response to
infection with mycobacteria is rapid and strain sensitive. Gene
expression rises between 2 and 6 h; both numbers of genes and degree
of fold change decline thereafter but innate immune signatures remain
strongly represented in regulated genes.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Structural flexibility and ligand-binding characteristics of the
macrophage dengue virus receptor CLEC5A

A. A. Watson,* A. A. Lebedev,” B. A. Hall,* A. E. Fenton-May,* A. A.
Vagin,T W. Dejnirattisai,§ J. Felce,* J. Mongkolsapaya,§ A.S. Palma,’
Y. Liu," T. Feizi,” G. R. Screaton,® G. N. Murshudov’ & C. A.
O’Callaghan*

*Nuffield Department of Medicine, University of Oxford, Oxford, UK,
"Department of Chemistry, University of York, York, UK, Department of
Biochemistry, University of Oxford, Oxford, UK, *Department of
Medicine, Imperial College London, Hammersmith Hospital, London,
UK, ”Glycosciences Laboratory, Imperial College, London, UK

CLEC5A is an important receptor present on the surface of mac-
rophages and has been shown to be a critical receptor for dengue
virus. The binding of dengue virus to CLECS5A triggers signaling
through the associated adapter molecule DAPI2, stimulating
proinflammatory cytokine release. We have crystallized an in-
formative ensemble of CLEC5A structural conformers at 1.9 A re-
solution, which demonstrates how an on-off extension to a [-sheet
acts as a binary switch regulating the flexibility of the molecule. This
structural information combined with molecular dynamics simula-
tions suggests a mechanism whereby extracellular events are trans-
mitted through the membrane and influence signaling via DAP12.
Using BRET, we have shown that CLEC5A is homodimeric at the
cell surface. Recombinant CLEC5A binds to dengue virus serotypes
1—4. We used blotting experiments, surface analyses, glycan mi-
croarray and docking studies to investigate the ligand binding po-
tential of CLEC5A with particular respect to dengue virus. CLEC5A
does not have the structural characteristics of typical sugar-binding
C-type lectins and recombinant CLEC5A does not bind to any of a
diverse array of carbohydrates. This study provides a rational
foundation for understanding the dengue virus-macrophage inter-
action, and the role of the interaction with CLEC5A in dengue
virus-induced disease.

546
Mechanisms of the lymphocyte hypo-responsiveness observed
after multiple infections of the skin with S. mansoni cercariae

C. Prendergast, P. Cook & A. Mountford
Centre for Immunology and Infection, Department of Biology, University
of York, York, UK

Schistosomiasis is an important helminth disease affecting 200 mil-
lion people. In endemic areas repeated exposure to the Schistosome
cercariae occurs throughout life. To mimic this, a multiple-infection
model has been developed in the lab, to specifically investigate the
early immune responses in the skin and determine how this differs
from a single infection. Using this multi-infection model, previous
experiments have shown that multiple exposures of the skin to S.
mansoni cercariae results in the development of lymphocyte hypo-
responsiveness. This project aims to understand these early immune
events that lead to the observed lymphocyte hypo-responsiveness,
prior to maturation of the cercariae. In particular the expression
and function of regulatory markers in both the dermal cells and the
skin draining lymph nodes during multiple (4X) infection as com-
pared to a single (1x) infection have been investigated. So far,
lymphocyte hypo-responsiveness has been confirmed in vitro with
reduced cytokine production and proliferation observed in response
to parasite antigen after multiple-infections. Also, in the skin
draining lymph nodes after multiple infections, the expression of
PD1 was increased on CD4+ T cells suggesting a state of anergy. In
addition, the expression of PD1 ligands, PDL-1 and PDL-2, was
increased on the macrophage populations. Differences in the pro-
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portions of FoxP3+ T regulatory cells and FoxP3+ macrophages
were also investigated. The results shown give an insight into the
mechanisms which give rise to the observed hypo-responsiveness
and suggest possible therapeutic targets.

548
Bovine macrophage expression of the SIRPB genes is altered by
infection with Theileria annulata and activation with LPS

S. Crutchley, K. Jensen &E. Glass
Genetics and Genomics, Roslin Institute and R(D)SVS, University of
Edinburgh, Edinburgh, UK

The tick-borne protozoan parasite Theileria annulata infects bovine
macrophages (m¢), causing an overwhelming inflammatory re-
sponse in Holstein (Bos taurus) cattle but not in Sahiwal (Bos in-
dicus) cattle. Holstein and Sahiwal m¢ have distinct transcriptome
profiles; in particular signal regulatory protein (SIRP) beta 1 is
present at 24.5-fold higher levels in Holstein-derived m¢. The SIRP
family, which includes SIRPBI1, SIRPB2 and SIRPB3, regulates in-
flammatory responses. A lysine residue in the transmembrane region
of SIRPBI interacts with DAP12, and may promote phagocytosis
and pro-inflammatory cytokine secretion. We hypothesize that the
difference in SIRP expression underlies the observed genetic toler-
ance to T. annulata infection. Therefore we are investigating the
regulation of SIRP expression in bovine m¢. Sequence analysis has
revealed that the majority of Sahiwals do not express SIRPB1 and
have SNPs in the promoter region of the gene. Potentially these may
affect transcription factor binding and lead to the observed differ-
ential expression. In Sahiwal and Holstein-derived m¢ both ex-
pressing SIRPBI and infected with T. annulata, the predominant
splice variant lacks the transmembrane encoding region, and
therefore may not function. However increased expression of
SIRPB3, which may increase cell activation, is seen in Holstein me.
Further investigation of expression in uninfected m¢ activated with
LPS showed an increase in SIRPBI and a decrease in SIRPB2 after
48 h. SIRPB3 expression did not change. Expression of the SIRPB
genes is altered by both infection and activation, which may change
the balance of activating and inhibitory signalling and determine the
progression of infection.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Critical roles for CsaR and C3aR in renal ischemia/reperfusion
injury

Q. Peng, K. Li, L. Smyth, N. Wang, G. Xin, L. Meader, S. H. Sacks &
W. Zhou

MRC Centre for Transplantation, King’s College London School of
Medicine, London, UK

Both C5a and C3a (generated from complement activation) have
broad pro-inflammatory potential, but their roles in renal ischemia/
reperfusion (I/R) injury are not well-defined. In this study, we in-
vestigated the contribution of C5a receptor (C5aR) and C3a receptor
(C3aR) to renal I/R injury. We show that double deficiency of the
receptors for C3a and C5a (C3aR/C5aR) significantly protected mice
from acute kidney injury, although C5aR or C3aR single deficiency
also provide certain levels of protection; this was evident by the re-
duction of renal functional impairment and tubule destruction, and
the increase of renal expressing kidney injury molecule (KIM-1). We
also show that deficiency of C3aR/C5aR reduced cellular infiltration
of CD45", Gr-1" and F4/80" cells and lowered expression of pro-
inflammatory cytokines (i.e., TNF-a, IL-1f5, IFN-y) and chemokines
(i.e. KC, MIP-1a, MIP-1f3, MCP-1) in post-ischemic kidneys. Fur-
thermore, experiments with bone morrow chimeras (between WT
and receptor deficient mice) and primarily cultured renal tubular
epithelial cells suggest that C3aR/C5aR expression on both renal and
circulating cells contributes to the pathogenesis of renal IR injury.
Therefore, our findings demonstrate that both C5aR and C3aR sig-
naling contribute to the pathogenesis of renal I/R injury, which offers
new insight into the mechanism by which complement mediates renal
IR injury, and has relevance for therapeutic strategies.

555
A novel role for Csa in NK cell functional regulation

K. Li, N. Wang, Q. Peng, S. H. Sacks, A. Martin-Fontecha & W. Zhou
MRC Centre for Transplantation, King’s College London, London, UK

Natural killer (NK) cell dysfunction is associated with chronic in-
flammation or high inflammatory profile in certain pathologies.
However, it is unclear if and how inflammatory mediator could
contribute to NK cell dysfunction. In this study we show that ana-
phylatoxin C5a interacting with its receptor C5aR negatively regulates
NK cell activation and function. Employing C5aR deficient mice and
NK cell dependent tumour clearance model, we found that C5aR
deficiency significantly enhances in vivo tumour elimination. In the
absence of C5aR, NK cells exhibit a hyperactive phenotype, with a
striking increase in their surface expression of NKp46 (a pivotal
activation molecule of NK cells), and enhanced functional activities
(i.e. tumour cell killing, expression of CD107a and IFN-y/TNF-o
production. Conversely, C5a stimulation down-regulates NKp46 ex-
pression and impairs NK cell effector functions, which compromises
the changes in signalling transduction pathways (i.e. up-regulation of
cAMP/PKA and inhibition of ERK). Our findings demonstrate a
pivotal role for C5a in regulation of NK cell function, which enhances
our understanding of NK cell functional modulation by inflammatory
mediators. It may help to explain the recent observation that C5aR
signalling has negative impact on the immune surveillance of cancer
and have therapeutic implications of C5aR manipulation in human
cancer.

556
Intranasal responses to murine Nodz1 ligand in BALB/c mice

C. A. Rowland,* H. Flick-Smith,* A. Phelps,* R. D’Elia,* T. R. Laws,*
S. E. Girardin & R. A. Lukaszewski*

*Biomedical Sciences, Dstl, Salisbury, UK, TLaboratory Medicine and
Pathobiology, Toronto University, Toronto, ON, Canada

Nucleotide-binding oligomerisation domain (Nod)-like receptors
(NLRs) are involved in sensing bacteria and stimulating innate re-
sponses during infection. Nodl and Nod2 are NLRs that detect bac-
teria by recognising different components of bacterial peptidoglycan.
Nod 1 recognises the peptidoglycan component of Gram-negative
bacteria [y-D-glutamyl-meso-diaminopimelic acid (meso-DAP)] and
Nod2 recognises the peptidoglycan component of Gram-positive
bacteria (muramyl dipeptide). Nodl is present in the cytosol of pul-
monary cells and is well-placed for the detection of intracellular pa-
thogens. Burkholderia pseudomallei is an intracellular bacterium that
causes the potentially fatal disease melioidosis in humans. This disease
is endemic in tropical regions and has a serious outcome for many
infected individuals. No vaccine is currently available, antibiotic
treatment needs to be aggressive and relapse of the disease is frequent.
Therefore, novel strategies for treating this disease are required. We
aimed to determine the pulmonary and systemic immune response
following intranasal delivery of the Nod1 ligand FK565 in BALB/c mice
and the effect of FK565 on intranasal infection with B. pseudomallei. A
significant increase in peripheral and pulmonary chemokines, KC and
CCL2, was observed 6 h following i.n. dosing with FK565 in com-
parison to PBS controls. This was accompanied by an increase in
neutrophils and NK cells in the lung. Intranasal dosing with FK565 had
no significant effect on survival during intranasal challenge with B.
pseudomallei. However, a significant trend in survival associated with
time of FK565 dosing was observed suggesting further optimisation of
dosing schedules may affect the progression of disease.
© Crown copyright, Dstl 2011.
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Critical role for Csa in the pathogenesis of urinary tract infection

K. Li, N. Wang, Q. Peng, N. Chowdhury, L. Meader, S. H. Sacks &
W. Zhou
MRC Centre for Transplantation, King’s College London, London, UK

Previous studies have shown that most human uropathogenic E. coli
strains are resistant to complement mediated killing and complement
activation is harmful instead of beneficial for the host in urinary tract
infection (UTI). However, the mechanisms by which complement
activation promotes the process of UTI are unclear. In this study we
show that anaphylatoxin C5a generated during complement activa-
tion is an important pathogenic factor for UTIL. Employing C5aR—/—
mice and an ascending urinary tract infection mouse model, we
found that, compared to WT mice, C5aR—/— mice exhibited a lower
rate of kidney infection (3/12 versus 12/12), reduced bacterial load in
the infected kidneys (0.5 versus 3.5 LoglO c.fu) and bladder (2.9
versus 4.5 Logl0 c.f.u), and reduced renal tissue damage. The use of
C5aR antagonist (C5aRa) confirmed these data by showing that
C5aRa treatment protected mice from kidney infection. To under-
stand how C5a contributes to the pathogenesis of UTI, we de-
termined the effects of C5a on renal tubule cell activation in response
to E. coli by measuring pro-inflammatory cytokine production. We
found that C5a stimulation significantly enhanced the production of
TNF-0/IL-6/IL-1f by murine tubular epithelial cells in the presence of
LPS or heat killed E. coli. Our findings demonstrate a critical role for
C5a in the pathogenesis of ascending urinary tract infection and
suggests an important mechanism, namely C5a acting in synergism
with TLR4 to promote epithelial inflammation and damage. It also
suggests the potential for therapeutic application of C5aRa in urinary
tract infection.

564
Ageing impairs the ability of macrophages to phagocytose myelin
debris

E. Linehan, R. Penalva, R. Hassan & D. C. Fitzgerald
Centre for Infection and Immunity, Queen’s University Belfast, Belfast,
UK

The immune system has beneficial roles in central nervous system
repair and macrophages in particular are important in remyelination.
Macrophages are potent phagocytic cells and are involved in clearance
of myelin debris. It has been shown that myelin debris inhibits re-
myelination. Many studies report that macrophage function is altered
as a result of ageing. Interestingly, the efficiency of remyelination also
decreases with ageing and elimination of myelin debris is impaired in
aged animals. We hypothesise that ageing impairs the ability of mac-
rophages to phagocytose myelin debris. To test this hypothesis, we
investigated the ability of macrophages from young and aged mice to
phagocytose fluorescently labelled myelin debris. In addition we ex-
amined if immune rejuvenation improved the phagocytic capacity of
aged mice for myelin debris. To this end, aged mice were irradiated
and reconstituted with bone marrow cells from young or aged mice.
Splenocytes from young, aged and chimeric mice were harvested, ad-
hered to tissue culture plates and washed to enrich the percentage of
splenic macrophages present. Fluorescently labelled myelin debris was
added to these cultures and phagocytosis was analysed by flow cyto-
metry. Myelin phagocytosis was significantly reduced in macrophages
from aged mice compared to macrophages from young mice. Inter-
estingly, levels of phagocytosis were partially restored in cells from aged
mice reconstituted with young bone marrow. In conclusion, ageing
decreases the ability of macrophages to phagocytose myelin debris. Our
results may suggest that the ability of aged mice to clear myelin debris
could be improved by rejuvenation of the immune system.

Abstracts
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Shift in the phenotype of infiltrating macrophages towards M2
subset is related to Bcl-2 expression in the myocardium during
Trypanosoma cruzi experimental infection

N. E. Ponce, R. C. Cano, S. Gea & M. P. Aoki
National University of Cordoba, Cordoba, Argentina

Infection with the cardiotropic parasite Trypanosoma cruzi causes
Chagas’ disease, the leading infectious cardiomyopathy in the world.
Macrophage (M®) influx to the infected myocardium could partici-
pate either in defense/pathogenesis or repair mechanisms. The M1
pro-inflammatory phenotype (F4/80+ CD68+) participates in the
elimination of the parasite whereas the M2 anti-inflammatory phe-
notype (F4/80+ CD206+) attenuates the inflammatory response and
promotes tissue repair. We studied the kinetic of both infiltrating M®
subsets by flow cytometry and the expression of the anti-apoptotic
molecule Bcl-2 by western blot and inmunofluorescence in the
myocardium of BALB/c mice infected with T. cruzi Tulahuen strain.
We found a clear predominance of M® with M1 profile at 4 days post-
infection (dpi) (84 £ 16% versus M2 16 + 15%, P < 0.005). In
contrast, at 7, 14, 21 and 23 dpi the M1 population diminished sig-
nificantly (15 £ 7%, 6 £ 3%, 3 + 3% and 0.8 + 0.4% respectively)
being strongly increased the M2 phenotype (85 + 7%, 94 + 3%,
97 £ 3% and 99.2 + 0.4%, P < 0.001 versus M1 for each time).
Moreover, an important F4/80+ CD68+ and CD206+ population was
observed (77 £ 5%, 71 £ 6%, 71.3 + 0.8%, 66 = 10% and 69 + 3%
respectively). In addition, Bcl-2 exhibited a basal expression in control
non-infected myocardial tissue, whereas it significantly increased at 21
and 24 dpi (3.7 £ 0.7 and 3.8 + 1.3-folds; P < 0.05 versus control).
This protein was mainly restricted to cardiomyocytes and, to a lesser
extent, inflammatory cells.

Conclusion: A shift in the phenotype of infiltrating Ma from a
predominant M1 towards M2 subset occurs during T. cruzi acute
infection. In parallel with M2 appearance, Bcl-2 increased its
expression in cardiomyocytes.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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PI3K/Akt pathway contributes to development of apoptosis
resistance during differentiation of human macrophages by
maintaining antiapoptotic Bcl-xL protein expression

A. Busca*’ & A. Kumar* ™

*Biochemistry, Microbiology and Immunology, University of Ottawa,
Ottawa, ON, Canada, "Infectious Disease and Vaccine Research Centre,
Research Institute, Children’s Hospital of Eastern Ontario, Ottawa, ON,
Canada, iPathology and Laboratory Medicine, University of Ottawa,
Ottawa, ON, Canada

Macrophages represent long lived immune cells that are remarkably
resistant to apoptosis, which allows them to perform in highly stressful
environments. However, the signaling pathways that mediate the de-
velopment of macrophage antiapoptotic phenotype during differ-
entiation remain mostly unknown.

We have used THP1 cells and primary monocytes treated with PMA
and MCSF respectively to generate human macrophages. By using
chemical inhibitors for the PI3K and MAPK pathways, our results
indicate that pretreatment of cells before differentiation with the PI3K/
Akt inhibitor LY294002 and not other MAPK inhibitors induced
caspase dependent apoptosis. LY294002 pretreatment before, not after
differentiation, also resulted in decreased expression of antiapoptotic
Bcl-xL protein. By using Akt specific siRNA we also show that
inactivation of this signaling pathway leads to loss of Bcl-xL expression
and apoptosis. Moreover, this effect was specific if Akt was knocked
down before inducing differentiation with either PMA or MCSF, and
not after cells had progressed through the differentiation process.
Further investigation has shown that Bcl-xL expression is also
dependent on NFkB in differentiating macrophages. However, NFkB
activation was prevented by LY294002 pretreatment, indicating that
NEFkB is responsible for Bcl-xL expression via PI3K/Akt signaling.

These results indicate that survival of macrophages is distinctively
regulated during and after differentiation. We have identified a
signaling pathway consisting of PI3K/Akt activation of NFkB that is
important in survival of differentiating macrophages by specifically
sustaining antiapoptotic Bcl-xL expression. These results could provide
therapeutic strategies aimed at eliminating cells when their survival is
no longer beneficial for the host.

585

Negative regulators of alveolar macrophages and their role in
secondary bacterial complications following primary viral infec-
tion

T. Fujimori & T. Hussell
National Heart and Lung Institute, Imperial College London, London,
UK

Background: Recent studies have shown that prolonged alteration in
innate immunity following primary viral infection is an important
factor in disease outcome. This alteration may be orchestrated by an
up-regulation of negative regulators in innate immune effectors
characterised by desensitisation of TLR.

Methods: Using a murine model, we assessed a panel of various
negative regulators (e.g. TAM receptor family (Axl, Mer and Tyro3),
Ron-f, ST2L, GRK2, Glucocorticoid receptor (GR), LXR-o/ff and
PPAR-y) and their involvement in the over-regulation of alveolar
macrophages following influenza infection. Axl is involved in broad
desensitisation of TLRs upon activation. We focused on the expression
profile of Axl and further characterised its expression on innate
immune cells over 6 weeks after primary influenza infection.

Results: The expression profile of Axl on both alveolar macrophages
and on neutrophils following influenza infection became significantly
up-regulated, remaining higher than at its homeostatic level even

6 weeks after initial infection. Preliminary data also showed that the
pre-treatment of alveolar macrophages with the Axl ligand GAS6
reduces their phagocytic activity.
Discussion: Up-regulation of Axl following a viral infection may
explain the exacerbation of secondary bacterial complications
1 By its roles in desensitising TLRs on alveolar macrophages and,
2 By reducing the phagocytic activity of alveolar macrophages.
Antagonism of Axl may have relevant clinical applications.

612
TSLP enhances iNKT cells proliferation and cytokine secretion

S. Salman, B. Flanagan & S. Christmas
Department of Clinical Infection, Microbiology and Immunology, The
University of Liverpool, Liverpool, UK

Background: Invariant Natural Killer (iNKT) cells of the innate
immune system recognise non-classical glycolipid antigens such as
KRN7000 and have been suggested to form a bridge between innate and
adaptive immunity by secreting cytokines which influence development
of the adaptive response. These cells have been suggested to express the
receptor for Thymic Stromal Lymphpoietin (TSLP), an II-7 like cyto-
kine, and an epithelial derived cytokine that has previously been shown
to act on different types of immune cells and enhanceTh2 response.
Aim: To determine whether human iNKT cells express the TSLP
receptor and characterise the effect of TSLP on iNKT proliferation and
cytokine production.

Methods and results: PBMC were incubated withKRN7000, TSLP or
KRN7000 + TSLP for 14 days. Cells then were double stained with
Va24 and TSLPr antibodies at day 7 and day 14.There was an increase
in iNKT cell number in the presence of TSLP at both time points from
0.43% to 33.22%. FACs analysis showed that TSLPr was expressed on
iNKT. We found that all iNKT cells express TSLPr. We looked then at
the effect of TSLP on cytokine expression and found that proliferating
iNKT cells in the presence of TSLP and re-stimulating at day 14 for
48 h promotes secretion of IL-4 but levels of IFN-g production were
reduced.

Conclusions: These findings suggest that TSLP can act directly on
iNKT cells via TSLPr and support the suggestion that in vivo iNKT cells
may act to skew the immune response towards TH2 in the presence of
TSLP.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Cot/tpl2 activity is required for TLR-induced activation of the Akt
p7o0 S6k pathway in macrophages: Implications for NO synthase 2
expression

M. Lépez-Pelaez, I. Soria-Castro, L. Bosca, M. Fernandez &

S. Alemany

Instituto de Investigaciones Biomédicas ‘Alberto Sols’ (CSIC-UAM),
Madrid, Spain

LPS stimulation activates IKK and different MAP kinase pathways, as
well as the PI3K-Akt-mTOR-p70 S6k pathway, a negative regulator of
these MyD88-dependent intracellular signals. Here we show that Cot/
tpl2, a MAP3K responsible for the activation of the MKK1-Erk1/2,
controls P-Ser473 Akt and P-Thr389 p70 S6k phosphorylation in LPS-
stimulated macrophages. Analysis of the intracellular signalling in Cot/
tpl2 KO macrophages versus. Wt macrophages, reveals lower IkBa
recovery and higher phosphorylation of JNK and p38a after 1 h of LPS
stimulation. Besides, Cot/tpl2 deficiency further increases LPS-induced
NO synthase 2 (NOS2) expression in macrophages. Inhibition of the
PI3K pathway abolishes the differences in IkBa and NOS2 expression
between Cot/tpl2 KO and Wt macrophages following LPS adminis-
tration. Furthermore, in zymosan- and poly I:C-stimulated macro-
phages, Cot/tpl2 also mediates P-Ser473 Akt phosphorylation,
increases IkBa levels and decreases NOS 2 expression. In conclusion,
these data reveal a novel role for the Cot/tpl2 pathway in mediating
TLR activation of the Akt-mTOR-p70 Sék pathway, allowing Cot/tpl2
to fine-control the activation state of other signalling pathways.

623

Genetic regulation of early inflammatory responses shapes a pro-
carcinogenic microenvironment in a Helicobacter hepaticus-driven
innate colitis model

S. Kirchberger,* O. Boulard,* D. Royston,” K. Maloy* & F. Powrie*
*Translational Gastroenterology Unit, Nuffield Department of Clinical
Medicine, University of Oxford, Oxford, UK, "Weatherall Institute of
Molecular Medicine, University of Oxford, Oxford, UK, *Sir William
Dunn School of Pathology, University of Oxford, Oxford, UK

A link between chronic inflammation and cancer development was
shown for several disorders, including inflammatory bowel disease
(IBD), which sets patients at increased risk to develop colitis-associated
colorectal cancer (CAC).

Although it is known from GWAS that genetic predisposition plays
a role in the etiology of colitis, genes involved in the development of
CAC are not well defined. In our study we identified and fine-mapped
a colitis susceptibility locus on mouse chromosome 3, which shapes
inflammatory responses in the colon and thereby predisposes mice to
later cancer development.

We identified a genetic interval that upon infection with H. hepaticus
leads to colitis and splenomegaly in the susceptible mouse strain
129S6SvEV.RAG—/- but not in mice harboring a congenic chromosome
3 interval of C57Bl/6 mice (C3B.RAG—/-). Using a congenic approach
we were able to narrow down the susceptibility region to a locus of
1.7 Mb. Recombinants containing this C3B region were not only
protected from colitis but also showed a diminished frequency of H.
hepaticus + AOM-induced invasive carcinoma. Reciprocal bone mar-
row chimeras revealed that this locus is acting in bone-marrow-derived
cells. Dissection of early inflammatory responses showed that susceptible
mice have an increased influx of granulocytes and higher levels of pro-
inflammatory cytokines from as early as day 3 after H. hepaticus
infection.

Abstracts

Taken together, the 1.7 Mb susceptibility locus directs a pro-
carcinogenic environment through its actions in innate immune cells,
where the accumulation of inflammatory cytokines and granulocytes
could lead to increased DNA damage and eventually to cancer.

627
Studies of the role of reactive oxygen species in degranulation of
human neutrophils

N. V. Vorobjeva

Immunology Department, Biology Faculty, Lomonosov Moscow State
University, Moscow, Russia

The NADPH oxidase of neutrophils (NOX2) is a complex enzyme
consisting of membrane and cytosolic subunits. Upon activation the
cytosolic subunits translocate to the membrane where the functioning
oxidase complex is formed. The active enzyme transfers of one
electron from cytosolic NADPH to molecular oxygen, generating
thereby a variety of radical oxygen species (ROS), consisting an
oxygen-dependent microbicidal system. However, the activity of
NADPH oxidase is not restricted to destruction of invading micro-
organisms, but it can rapidly change the membrane potential causing
a depolarization of membranes. We suposed that a membrane po-
tential can participate in regulation of such a proinflammatory
function of neutrophils as degranulation. In order to investigate that
assumption, we tested the inhibitors of NADPH oxidase, diphenylene
iodonium (DPI) and apocynin, in the in vitro model of CB/fMLP-
activated neutrophils of healthy donors. Neutrophils were isolated by
Ficoll gradient from fresh blood by venipuncture. Exocytic insertion
of CD63 and CD66b into the cell membrane corresponding to
azurophil and specific granules was determined by flow cytometry.
ROS production was measured using luminol chemiluminescence
method. It was shown that activation of neutrophils with CB/fMLP
resulted in a high release of CD63 and CD66b on cell membranes,
while adding of DPI and apocynin downregulated an exocytosis of
both types of granules in a dose-dependent manner. The obtained
data are discussed in the light of electrogenic activity of NADPH-
oxidase, capable to cause the depolarization of neutrophils’ mem-
brane and to affect thereby a different proinflammatory functions,
including degranulation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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Validating in vitro chemiluminescence as a quantifiable predictor
of in vivo acute inflammatory reaction

N. B{zan,* H. Ashwin,Jr Y. Bayon,'r N. Smart’ & J. A. Hunt*
*Clinical Engineering, University of Liverpool, Liverpool, UK, TCovidien,
Lyon, France, IRoyal Devon and Exeter Hospital, Exeter, UK

Neutrophil ROS was used to predict the acute inflammatory response
of tissue-based & synthetic biomaterials in vitro using chemilumines-
cent reporting and validated using a subcutaneous (SC) rat model.

Synthetic meshes; polypropylene, polyester terephthalate and
polyglycolic acid of varying polymer conformation. Tissue-based
implants; human and porcine materials from dermis and small
intestinnal submucosa (SIS) varying in decellularisation and cross
linking chemistries. Materials were incubated using continuous
luminsecent recording with whole blood & pholasin, which emits
photons in the presence of ROS. In vivo implants were delivered SC
into 6 week old, male wistar rats. Sacrifices performed at days 2, 5,
7, 14 and 28 and observed using H&E staining after resin infiltraion,
n = 6/mtaerial/timepoint. Statistics; Waller-Duncan Ranking

ROS demosntrated influence of material fabrication on leukocyte
activation. Tissue-based implants; SIS more pro-inflammatory
anatomical region than dermis, SDS most ROS stimulating
deceullularisation reagent, cross-linking showed no effect on cell
response. Synthetics; conformation more determining in cell
response than polymer composition. It was possible to show inter-
donor variation in material/ROS which varied as a function of time
demonstrated using repeated blood collections. In vivo; validated
histologically by extensive populations of polymorphonuclear cells
interrogating the SIS and SDS materials compared to the remainder
of the materials in vivo.

In vitro reporting of ROS demonstrated quantifiable prediction of
biomaterial innate inflammation. The technique showed material
fabrication parameters modified cell response & the extent of cell
activation by material surfaces varies between individuals. A rat model
validated these findings which concluded the technique an acurate
representation of in vivo concequence.

650
Species specific structural differences in CD1d determine the
reactivity of iNKT cells to the endogenous glycolipid antigen iGb3

J. P. Sanderson,* P. J. Brennan, S. Mansour,* A. S. Tocheva,* O.
Patel,i N. Lissin,® B. Jakobsen,® J. Rossjohn,I M. B. Brenner' & S. D.
Gadola*

*III, Faculty of Medicine, University of Southampton, Southampton, UK,
Division of Rheumatology, Immunology and Allergy, Department of
Medicine, Brigham and Women’s Hospital and Harvard Medical School,
Boston, MA, USA, fARC Centre of Excellence in Structural and
Functional Microbial Genomics, Department of Biochemistry and
Molecular Biology, Monash University, Clayton, VIC, Australia,
SImmunocore Ltd., Abingdon, UK

Background: Based on studies in mice, isogloboside 3 (iGb3) has been
claimed to be the major CD1d-presented self-antigen for iNKT cells.
However, whether iGb3 is an important antigen for human iNKT is
contentious, as humans lack key enzymes for iGb3 synthesis. Here we
conducted a cross-species analysis of CD1d-mediated iGb3 presenta-
tion to iNKT cells.

Methods: Activation of human and mouse iNKT cells in response
to iGb3, in the context of either human (hCD1d) or mouse CD1d
(mCD1d), was examined using assays of in vitro expansion and
cytokine secretion. Direct quantification of iNKT:CD1d binding was
performed by both FACs and surface plasmon resonance using
soluble recombinant CD1d and iNKT TCR proteins. Furthermore,

loading of iGb3 onto CD1d was assessed using IB4, an iGb3-specific
lectin. Site-directed mutagenesis was employed to examine possible
species differences in CD1d-iGb3 presentation to iNKT TCRs.
Results: Neither human nor mouse iNKT cells were stimulated by
iGb3 in the presence of recombinant hCD1d or hCD1d-expressing
cells. Furthermore, human iNKT-TCRs did not bind to iGb3-
hCD1d. In contrast, mCD1d was able to present iGb3 to human
and mouse iNKTs. Changing a single amino acid in hCD1d, Trp153,
to the mouse orthologue, Glyl55, reversed this species difference in
iGb3 presentation.

Conclusions: These data clearly demonstrate that iGb3 cannot act as
an iNKT antigen when presented by hCDI1d, and identify the
molecular basis for this species difference. This resolves a controversial
issue in the iNKT field, and enhances our understanding of important
human-mouse species differences.

682
A protective role for toll-like receptor 3 but not toll-like receptor 7
in intimal hyperplasia

J. Cole,* T. Navin,* A. Cross,* M. Goddard,* L. Alexopoulou,T S.
Ucci,* B. Sivagurunathan,* A. Davies,’ R. Flavell,” M. Feldmann* &
C. Monaco*

*Kennedy Institute of Rheumatology, University of Oxford, London, UK,
"Department of Immunobiology, Yale University, New Haven, CT, USA,
*Imperial Vascular Unit, Division of Surgery and Cancer, Imperial
College London, London, UK

Introduction: Previous studies have assigned detrimental roles to
toll-like receptors (TLR) in cardiovascular disease. Recently, we have
shown that TLR3 plays a protective role in early atherosclerosis
development in apolipoprotein E deficient mice.

Aim: Using murine models we investigated the consequence of TLR3
and TLR?7 signalling in intimal hyperplasia.

Methods and Results: We examined the role of TLR3 and TLR7
signalling in vivo using a perivascular collar-induced injury model of
neointima formation. No difference in neointima development was
observed between untreated C57BL/6 wild-type and TLR3—/— or
TLR7—/— mice. Surprisingly however, systemic administration of the
dsRNA analogue poly(I:C) led to significantly reduced neointima
formation in C57BL/6 mice in a TLR3 dependent manner
(P <0.001). In contrast, systemic administration of the TLR7/8
ligand R848 did not affect neointima formation in C57BL/6 mice
(P > 0.05). Interestingly, genetic deletion of either TLR3 or TLR7
led to enhanced development of elastic lamina damage following
collar-induced injury. Interruptions in the elastic laminae were wider
and occurred more frequently in injured arteries of TLR3—/— and
TLR7-/— mice compared to C57BL/6 mice. The occurrence of this
phenomenon in the absence of an exogenous viral stimulus
implicates endogenous vasculoprotective TLR3 and TLR7 ligands.
Conclusions: Collectively, our data reveal a protective role for TLR3
but not TLR7 signalling in intimal hyperplasia. However, both TLR3
and TLR7 appear to play a role in maintaining the integrity of the
vessel wall through as yet unidentified endogenous ligands.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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The role of interleukin-1 receptor-associated kinases in toll-like
receptor signaling pathway

H. W'ang,’*"r G. P. Mothswene,” J. George,* A. V. Kubarenko,* A.
Rautanen,® T. C. Mills,® A. V. S. Hill,® N. J. Gay* & A. N. R. Weber*'
*Junior Group Toll-like Receptors, German Cancer Research Centre,
Heidelberg, Germany, 'Department of Immunology, University of
Titbingen, Germany, Germany, *Department of Biochemistry, University
of Cambridge, Cambridge, UK, Wellcome Trust Centre for Human
Genetics, University of Oxford, Oxford, UK

The adaptor MyD88 and Interleukin-1 receptor-associated kinases
(IRAKSs) play key roles in Toll-Like Receptor (TLR), IL-1- and IL-
18-receptor-activated NF-«B signaling pathways. Whereas the func-
tions of MyD88, IRAK1 and IRAK4 are well described, the detailed
functions of IRAK2 and IRAK3 remain somewhat unclear. Crystal-
lographic studies recently suggested that MyD88 triggers the in-
corporation of IRAK4 and IRAK2 into a higher order oligomeric
signaling assembly, the so-called Myddosome. How different IRAKs
fit into the structural context of the Myddosome and how Myd-
dosome assembly is regulated remains unknown. Here we have in-
vestigated the contribution of MyD88 and different IRAK
interactions using full-length (FL) and death domain (DD) version
of each protein as well as naturally occurring mutations as func-
tional probes in quantitative LUMIER interaction assays. Selected
interactions were also tested using purified recombinant proteins
and measured using biochemical and biophysical techniques. Our
results point to a hierarchical assembly and defined rules for the
incorporation of IRAK1 and IRAK3. Additionally, the IRAK kinase
domains modulate the strength of Myddosome interaction. Finally,
naturally occurring MyD88 mutations interfere with decisive steps in
Myddosome assembly and may explain the observed associated loss-
of-function effect and rare occurrence in the human population. In
conclusion our studies shed light on the assembly of the Myddo-
some, a post-receptor complex that may be an attractive therapeutic
target, for example in the treatment of certain lymphoma subtypes,
where MyD88 or IRAK gain-of-function mutations drive cellular
proliferation.

709
Free-living mice display immune system traits that cast light on
the traditional mouse model

P. Boysen,* M. Bemark,” D. M. Eide* & A. K. Storset*

*Department of Food Safety and Infection Biology, Norwegian School of
Veterinary Science, Oslo, Norway, 'Department of Microbiology and
Immunology, University of Gothenburg, Gothenburg, Sweden, *Depart-
ment of Laboratory Animal Services, The Norwegian Institute of Public
Health, Oslo, Norway

Despite millions of years of evolution of mammals in symbiosis with
their microbiota, a large body of what we know about the immune
system derives from mice kept under extremely hygienic conditions.
The high level of inbreeding may also bias interpretation of results
due to the limited diversity or the expression of abnormal recessive
genes. We here present observations that free-living mice have ac-
tivated natural killer (NK) cells and differences in gut mucosal ar-
chitecture compared to C57BL/6 (lab) mice.

NK cells of free-living mice showed several phenotypic signs of a
higher activation level (elevated CD69, Granzyme B, KLRG1, NKp46
expression), were more numerous in peripheral lymph nodes, were
predominantly of the CD27'/CD11b- subtype, and had quickly
inducible CD25 expression and interferon-gamma production upon
cytokine stimuli. These findings were clearly different from lab mice,
cohering with recent hypotheses that NK cells need to be primed
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(or gain memory-like features) by microbial stimuli in order to
reach full maturity, whereupon they enter lymph nodes and help
Thi-cell type of immune responses.

Furthermore, histology of intestines reveals significantly different
architecture in the GALT system of free-living mice as compared to lab
mice. Some preliminary results will be presented.

These observations demonstrate that immunological traits may be
significantly altered in mouse models removed from their natural
environmental conditions, with the ensuing risk of misleading or
undiscovered results in studies like vaccine or drug discovery. Further
studies of wild mice are needed to clarify the roles of genetic versus
environmental impact on these discrepancies.

710
Immune adaptation in the central nervous system in response to
systemic infections

U. Puentener, S. G. Booth, V. H. Perry & J. L. Teeling
Centre for Biological Sciences, University of Southampton, Southampton,
UK

Systemic infection leads to the generation of inflammatory mediators
that result in transient metabolic and behavioural changes. However,
in experimental models of chronic neurodegeneration systemic in-
flammation is no longer harmless and increases neuronal damage
through activation of ‘primed’” microglia. In this study we investigated
the biological mechanism of immune adaptation of microglia and
brain vascular endothelial cells in response to systemic bacterial in-
fection.

Naive mice or mice with a neurodegenerative disease were
systemically infected with live Salmonella typhimurium. Inflamma-
tory cytokines were measured in serum, spleen and brain, and
microglia and endothelial cell phenotypes studied by immunohis-
tochemistry. Microglia priming was assessed by intracerebral
injection of LPS.

Serum cytokine levels (IFNy, IL-1f, IL-6) peak at day 7 while brain
cytokine levels (IL-1f, IL-12) continued to increase over 3 weeks in S.
typhimurium infected mice. We observed persistent MHCII expression
on cerebral endothelial cells, and transient changes in CD11b and
CD68 expression on microglial cells. Intracerebral injection of LPS
results in an exaggerated inflammatory response when compared to
non-infected mice. Systemic infection of mice with ongoing neurode-
generation results in earlier impairment of motor function and
increased activation of microglia when compared to mice that suffered
from the neurodegeneration only.

These studies reveal that the innate immune cells in the brain do not
become tolerant to systemic, real infections. This may lead to
prolonged and damaging cytokine production. This lack of tolerance
in brain tissue may have a profound effect on the progression of pre-
existing neurodegenerative disease.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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Susceptibility of breast and ovarian cancer stem cells to cancer
drugs and natural killer cells

J. Koh & J. Kim
Microbiology, Brain Korea 21 Project for Medical Sciences, Yonsei
University College of Medicine, Seoul, Korea

One of the reasons of tumor aggressiveness, metastasis and recurrence
is the existence of cancer stem cells within the tumor. Natural killer
(NK) cells are lymphocytes of the innate immune system that play a
key role in direct elimination of transformed or infected cells. Recently,
it has been reported that NK cells can get rid of cancer cells with the
stem cell-like properties which can initiate the tumor formation. Here,
we report that the isolated cancer stem cells sorted by cancer stem cell
markers from the breast and ovarian cancer cell lines are more resistant
to chemical drugs but susceptible to NK cell cytotoxicity compared
with the cancer cells without cancer stem cell marker. In order to
identify the reasons for the high susceptibility to NK cells, we examined
the NK cell killing mechanisms against cancer stem cells. These find-
ings proved NK cells effectively kill the drug resistant cancer stem cells,
thus, offering NK cell immunotherapy could be useful in eliminating
cancer stem cells and preventing tumor recurrence and metastasis.

713
Mapping of RNA and imidazoquinoline sensing sites in the TLR7
and TLR8 extracellular domains

E. Colak,* A. V. Kubarenko* & A. N. R. Weber*'

*Junior Group Toll-like Receptors, German Cancer Research Centre,
Heidelberg, Germany, "Department of Immunology, University of
Tiibingen, Germany, Germany

Toll-like receptors (TLR) fulfil a critical role as innate immune sentinels
against microbial invasion and different TLR are able to detect vastly
different microbial molecules, for example nucleic acids of viral origin
which are sensed by TLR3, 7, 8 and 9. Apart from viral RNA and its
synthetic mimic, oligoribonucleotides (ORN), TLR7 and 8 also respond
to small molecules of the imidazoquinoline (IMQ) family. Although
human TLR7 and 8 are of high therapeutic interest, their principles of
ligand recognition are poorly known. Here we focussed on determining
recognition principles for both TLR7 and TLR8 ORN and IMQ ligands
by combining homology 3D modelling and site-directed mutagenesis of
the ectodomains (ECD) of TLR7 and TLR8. Our results suggest that
charged residues in distal parts of the TLR7 and 8 ECDs, including the N-
and C-termini, are vital for the recognition of both types of ligands.
Interestingly, a subset of residues seems to discriminate between ORN
and IMQ agonists. Our data are reminiscent of the recognition principles
found in TLR3 and TLR9Y and hints to a common mechanism of nucleic
acid sensing by TLRs. Additionally, this sheds new light on the unique
recognition of small IMQ by TLR7 and TLRS8. Currently we are in-
vestigating whether ligand recognition residues also participate in ligand
binding or whether recognition and binding are events mediated by
different sets of residues. We consider answering this question and the
development of reliable binding assays as vital for the efficient ex-
ploitation of TLR7 and TLR8 as therapeutic targets.

717
In vitro, induction of BAFF and APRIL expression by As49 and
BEAS-2B airway epithelial cells

W. H. Alturaiki,* A. Fonceca,! C. Broughton,* P. S. McNamara' &
B. F. Flanagan*

*Department of Clinical Infection Microbiology and Immunology,
University of Liverpool, Liverpool, UK, 'Department of Womens and
Childrens Health, University of Liverpool, Liverpool, UK

Background: Antibody production in the lungs is an essential defense
mechanism against respiratory pathogens. However, little is known
about the mechanisms of local activation of B cells in the airway
mucosa.

Hypothesis and aims: The production of BAFF and APRIL by
epithelial cells contributes to local accumulation, activation, class
switch recombination, and antibody production by B cells in the
airways. Here we aimed to characterise BAFF and APRIL production
by the cultered airway epithelial cells, A549 and BEAS-2B.

Methods and results: In vitro, we investigated if cultured epithelial
cells can be stimulated to produce BAFF or APRIL by viral infection,
dsRNA or cytokines stimulation. A549 cells were stimulated with
factors including, INFo, IEN f, IL-1 8, LPS and dsRNA (10—100 ug/
ml) at different time points. Induced expression of BAFF and APRIL in
A549 cells varied according to the stimuli used. For example, BAFF and
APRIL mRNA were observed at 4 and 12 hrs post INF f stimulation.
BAFF but not APRIL expression could be induced in Beas-2B cells,
with IFN f 100 ug/ml at various time points or when infected with
RSV A2 strain. When BEAS-2b cells infected with RSV were pre-
incubated with anti-RSV Ab (Palivizumab) we found that expression
of BAFF was blocked.

Conclusion: Collectively our results indicate that airway epithelial
cells can produce BAFF in an interferon dependant manner. Suggesting
that the Airway epithelial could help support B cell growth
development and Ab production in the Lung.

727
Regulation of toll-like receptors in porcine alveolar macrophages
infected with porcine reproductive and respiratory syndrome virus

L. Kuzemtseva,* E. de la Torre,* D. Martin,* O. Schmidt,*

M. Gimeno,” E. Mateu*’ & L. Darwich*'

*Centre de Recerca en Sanitat Animal (CReSA), Universitat Autonoma
de Barcelona, Barcelona, Spain, "Sanitat i Anatomia Animals,
Universitat Autonoma de Barcelona, Barcelona, Spain

Porcine reproductive and respiratory syndrome virus (PRRSV) is a
positive-single-stranded RNA virus of the Arteriviridae family. PRRSV
causes significant losses to the swine industry worldwide. Infection
with PRRSV predisposes pigs to infection by bacterial and other viral
pathogens. PRRSV has a tropism for cells of a phagocytic lineage,
especially porcine alveolar macrophages (PAMs). Toll-like receptor
(TLR) ligands, basically TLR3, TLR7, and TLRY, are involved in innate
immune responses by triggering the production of antiviral cytokines
such as type-I IFN. Our objective was to determine whether different
PRRSV strains regulate the expression of these TLRs in PAMs. Cultures
of PAMs obtained from 4 week-old healthy pigs were infected with two
field PRRSV isolates (IL-107/TNF-o" inducer and IL-107/TNF-o~ non
inducer strains) and an attenuated vaccine at m.o.i = 0.1 and 1.0. Cells
were harvested at different time-points post-infection (PI), and ana-
lyzed for the expression of TLRs and viral antigens by flow cytometry
(FC) and real-time PCR (TaqMan®) respectively. Using FC, TLR3
increased in infected PAMs after 24—36 h PI, being this increase more
evident in the case of the IL-10*/TNF-u" isolate. TLR9 and TLR7 were
also induced by the IL-10"/TNF-o." strain at 48 h PL. The IL-10"/TNF-
o isolate replicated at lower titers than the IL-107/TNF-o~ (10°
versus 10”7 TCID50/ml) and apoptosis was observed in a lower pro-
portion of cells after 48 h of incubation. Also, clear-cut differences
were more evident at m.o.i = 1. In conclusion, different PRRSV iso-
lates can affect the TLRs expression in a different way and, conse-
quently the development of innate immunity could be affected.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Expression of the regulatory receptor CD200R on macrophages is
regulated by polarization signals in atherosclerosis

M. Falck-Hansen,*" M. E. Goddard,* J. E. Cole,* N. Astola,* A. J.
Cross,* R. Krams' & C. Monaco*

*Kennedy Institute of Rheumatology, University of Oxford, Oxford, UK,
"Department of Bioengineering, Imperial College, London, UK

The glycoprotein receptor CD200R1 belongs to a family of four isoforms
and signals by binding to its counterpart ligand CD200. The expression of
the receptor is highly restricted to cells of the myeloid lineage such as
macrophages and inhibits inflammatory signaling by blocking pro-in-
flammatory signals. Our work aims to determine the signals that regulate
CD200R expression both in vivo and in vitro during atherosclerosis. Using
an in vitro cell culture model with bone marrow derived macrophages
from WT mice, we showed that the mRNA expression of CD200R1 is
negatively regulated by polarizing macrophages with M1 signals such as
Interferon gamma (IFN-g), Lipopolysaccharide (LPS) together or alone
(up to 75% down-regulation, P < 0.001) or with synthethic diacylated
lipoprotein (FSL-1). This pattern is followed by the M2 gene Mannose
Receptor (CD206). Conversely, polarizing macrophages with M2 signals
induced an increased expression of CD200R1 (P < 0.05), suggesting that
CD200R1 is an M2 marker (P < 0.05). Furthermore, the study of
CD200R ™~ macrophages has revealed a lack of inflammatory control,
both in terms of pro-inflammatory genes such as inducible Nitric Oxide
Synthase (iNOS) when stimulated with M1 signals, but also anti-in-
flammatory genes such as IL-10 when stimulated with endogenous TLR
ligands, suchas POLY (I:C). Immunolocalisation studies in ApoE_/_ mice
have shown that CD200R is differentially expressed in secondary lym-
phoid organs during disease. In conclusion, a pro-inflammatory en-
vironment may lead to increased macrophage activation and disease
progression, by inhibition of CD200R signaling.

733
A novel role for CD46 in wound healing

J. Cardone,* S. Al Shouli,” H. Yamamoto,* P. Dasgupta* &

C. Kemper*

*MRC Centre for Transplantation, KCL, London, UK, "Salford Royal
Foundation Trust, Salford, UK

The complement regulator CD46 has recently gained interest among
immunologists because it regulates cytokine production in human Th1
cells. Such immunomodulatory function is likely the reason as to why
several important human pathogens use CD46 as cell entry receptor.
Here, we present data suggesting that invading pathogens may take
also advantage of an additional, novel role of CD46: We found that
CD46 regulates epithelial cell barrier integrity and that activation of
CD46 in intestinal epithelial cells accelerates wound healing.
Intestinal epithelial cells are crucial players in the induction of
tolerance towards commensals and of inflammation against breaching
pathogens. Because a role for CD46 in epithelial polarization has been
previously described, we aimed at understanding the functional
significance of CD46 expression in the gut epithelium. We observed
that CD46 interacts with SPAK and o-E catenin, both proteins vital in
the maintenance of transepithelial resistance, in intestinal epithelial
cells. Further CD46 activation regulates the expression E-cadherin
which is required for normal cell/cell junction formation. Engagement
of CD46 on an intestinal epithelial cell line induced rapid decrease in
trans-epithelial resistance, a concomitant increase of paracellular
permeability and allowed for a significant surge in bacterial transgres-
sion. Importantly, the regulation/opening of cell junctions by CD46
activation induced epithelial cell proliferation and accelerated wound
healing. Thus, CD46 plays a novel role in epithelial cell barrier
maintenance and we are currently assessing for a contribution of
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deregulated CD46 signals/functions in disease states such as IBD and/
or malignant transformation.

735
Natural killer cell response to hepatitis C peptides

S. Cassidy* & S. Khakoo'

*Departmentt of Hepatology, Faculty of Medicine, Imperial College
London, London, UK, TImperial College London, London, UK

Killer immunoglobulin-like receptors (KIR) keep both NK activation
and inhibition in check through interactions with HLA Class I. It has
been shown that individuals homozygous for both the inhibitory re-
ceptor KIR2DL3 and its HLA-CI ligand have a higher frequency of
resolution of Hepatitis C virus (HCV) infection whereas those
homozygous for KIR2DL2 do not resolve infection. Recent work has
showed that different variants of an endogenous peptide VAPWNSLSL,
naturally eluted from HLA-Cw*0102, can induce different NK cell
responses. Here, we investigated the effect that peptides derived from
HCV may have on the NK response mediated via a KIR2DL2/3-HLA-
Cl1 interaction.

Epitope prediction software was used to predict HCV-derived peptides
that may potentially bind HLA-Cw*0102. Overall, nine nonamer HCV
peptides with key anchor residues for binding HLA-Cw*0102 were
synthesized. A TAP-deficient 721.174 cell line that expresses HLA-
Cw*0102 was exogenously loaded with HCV peptides to check for
stabilisation. Two ofthe nine HCV peptidesstabilised HLA-Cw*0102 with
affinities similar to that of VAPWNSLSL, and the remainder stabilised
with much lower affinity. All peptides were tested in CD107a de-
granulation assays and one of the peptides LLPRGPRL had a significant
inhibitory effect on KIR2DL2/3" NK cell de-granulation when loaded on
721.174 cells. The remaining peptides had no effect onlevels of NK cell de-
granulation.

These results show that the majority of HCV-derived peptides are non-
inhibitory, and thus escape of HCV via the KIR:HLA systemisrare. HCV is
thus not well adapted to KIR2DL3, which appears to provide a selective
advantage for the host.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Different European strains of porcine reproductive and respiratory
syndrome modulate apoptosis and necrosis during replication in
bone marrow dendritic cells

M. Gimeno,*' E. de la Torre,* I. Diaz,* L. Kuzemtseva,* J. Pujols,*
L. Darwich*" & E. Mateu*"

*Centre de Recerca en Sanitat Animal (CReSA), Universitat Autonoma
de Barcelona, Barcelona, UK, Sanitat i Anatomia Animals, Universitat
Autonoma de Barcelona, Barcelona, Spain

Despite the considerable number of published studies dealing with
apoptosis caused by porcine reproductive and respiratory syndrome virus
(PRRSV) at present it is unclear whether or not apoptosis occur in PRRSv
infection. In this study, four European PRRSv strains (classified as regards
the ability to produce IL-10 and TNF-a) were examined to assess the
capability of the virus for inducing apoptosis and/or necrosis in porcine
bone marrow derived dendritic cells(BMDC). Thus I1-10 antibodies were
used to assess if blocking of this cytokine affected the induction of
apoptosis. BMDC inoculated with non- IL-10 inducer isolates [3267 (IL-
107, TNF-a~) and 3249 (IL10~, TNF-a*)], showed about 40% and 28% of
necrotic cells after 48 h post-inoculation, respectively. The proportion of
apoptotic cells in these IL-10- non-inducers strains, were about 58% and
27%.In contrast, whenIL-10" inducersstrains [3262 (IL10*, TNF-a*) and
2988 (IL10*, TNF-a~)] were inoculated to BMDC, the average of necrotic
cells were about 12.4% and 4.9%, respectively, and non apoptotic cells
were detected. Moreover, when IL-10 was blocked in strain 3262 (IL10™,
TNF-a"),7.8% ofapoptotic cells were detected. Finally, we note that virus
viability was essential to induce apoptosis/necrosis. In this sense, heat
inactivation of the virus does not produce any relevant level of apoptosis/
necrosis. The results of this study suggest that IL-10 may play a protective
role against the development of apoptosis and suggest that viral replica-
tion is needed to induce those mechanisms.

745
The role of macrophages in biomaterial-tissue regeneration

S. Bullers,* H. Berry,T E. Ingham"t & J. Southgate*

*Jack Birch Unit for Molecular Carcinogenesis, University of York, York,
UK, Tissue Regenix Group, York, UK, *Institute of Medical and
Biological Engineering, University of Leeds, Leeds, UK

Extracellular matrix-derived (ECM) biomaterials exploit the body’s
regeneration capacity and are used to facilitate replacement of da-
maged or diseased tissue. Subcutaneous implantation of ECM bio-
materials into a murine model showed infiltration of F4/80" cells,
indicating that macrophages were amongst the first host cells to in-
teract with the materials. The response of human macrophages to ECM
biomaterials and the mode of regeneration of these implants are poorly
understood.

To investigate the role of human macrophages in biomaterial
integration an organotypic culture system was developed in which a
decellularised porcine bladder matrix was maintained in close apposition
to surgically-excised human urinary tract tissue. Human peripheral blood
monocyte-derived macrophages were also studied on the decellularised
biomaterial.

Histological examination of the biomaterial-organoids revealed a
time-dependent emergence of cells expressing macrophage-associated
markers CD68, HLA-DR and MAC387 at the wound-edge and within
the scaffold. A striking and significant (P < 0.05) up-regulation of the
haemoglobin scavenger receptor, CD163 was observed at the
biomaterial-tissue interface compared to the central region of the
tissue at days 6 and 11. By contrast, human monocyte-derived
macrophages seeded onto a glass substrate or the porcine bladder
matrix displayed a gradual loss of CD163 over the same period.

The macrophage has a coordinating role in wound healing and
infiltration of these cells into the biological scaffold may promote
recellularisation of the matrix. Expression of CD163 is associated with
a regulatory macrophage phenotype, however, the driving force behind
the up-regulation of CD163 and its functional role in biomaterial
integration are not yet understood.
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Dendritic cell common G-chain cytokine receptor is required for
optimal IL-15 transpresentation to CD4+ T cells at the
immunological synapse

C. Beilin,* K. Choudhuri,’ G. Bouma,* A. J. Thrasher,** M. L.
Dustin” & S. O. Burns**

*Institute of Child Health, University College London, London, UK,
Division of Molecular Pathogenesis, Skirball Institute of Biomolecular
Medicine, New York, NY, USA, Ilmmunology Department, Great
Ormond Street Hospital for Children NHS Trust, London, UK

Dendritic cell (DC) mediated trans-presentation of IL-15 in complex
with IL-15Ra is known to be important for activation of NK and CD8+
T cells. Although growing evidence suggests a role for IL-15 in mod-
ulating CD4+ T cell function, it is unclear whether IL-15 trans-pre-
sentation is involved. Here, we show that trans-presentation of IL-15
by DCs is required for full antigen-mediated CD4+ T-cell activation
and proliferation. We find that expression of the common cytokine
receptor gamma chain (GC) on DCs is essential for effective IL-15
trans-presentation. Using high resolution imaging in combination with
a planar lipid bilayer system that mimics the T cell surface, we de-
monstrate that DC-expressed gc is recruited to MHCII clusters at the
immune synapse (IS) and mediates localization of IL-15Ra to the DC
immunological synapse (IS). Our findings suggest a novel mechanism
for DC CD4+ T-cell activation and a key role for DC-expressed gc at
the immune synapse.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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CD141* (BDCA-3") interferon lambda (IFN-4)-producing dendritic
cells are depleted in hepatitis C virus-infected liver

A. Kelly,* R. Fahey,* C. Keogh,* N. Stevenson,* A. Carroll,"

R. Siddachari,” J. Geoghegan,T J. E. Hegarty,T E. J. Ryan1 &

C. O’Farrelly*®

*School of Biochemistry and Immunology, Trinity College Dublin,
Dublin, Ireland, TLiver Unit, St Vincent’s University Hospital, Dublin,
Ireland, *Centre for Colorectal Disease, Education and Research Centre,
St. Vincent’s University Hospital, Dublin, Ireland, $School of Medicine,
Trinity College Dublin, Dublin, Ireland

Dendritic cells (DCs) are critical to successful anti-viral immunity,
being potent producers of interferon and key players in activation of
adaptive immunity. Plasmacytoid DCs (pDCs) respond to, and
produce IFN-/ (IL-28A, IL-28B, IL-29), a novel interferon family
thought to have an important role in Hepatitis C virus (HCV)
infection. IFN-/ is also produced by CD141" myeloid DCs (mDCs),
in response to poly(I:C). However, little is known about which DC
subsets are present in human liver, the primary site of HCV re-
plication. In this study, liver perfusates were collected during
transplantation and the DC populations and IFN-. receptor ex-
pression were characterised by flow cytometry. Within liver
Linl "HLA-DR'CDI11c¢" mDCs, CD141" DCs comprise a significant
population (33%) whereas they account for only 6% of myeloid
DCs in blood. Plasmacytoid DCs were significantly expanded in liver
perfusate from HCV" donors (n = 4; mean 36.3%, range 32.5—40.1)
compared to healthy perfusates (n = 10; mean 18.2%, range
9.2—27.2). CD11c" myeloid DC frequencies were similar in healthy
and HCV-infected perfusates. However, CD141" DCs were sig-
nificantly decreased in HCV-infected perfusate (15% versus 33%)
whereas CD1c" (BDCA-1) DCs (43% versus 12%) were expanded.
Increased IFN-/A receptor expression was observed on healthy liver
perfusate cells compared to peripheral blood cells suggesting en-
hanced IFN-/4 responsiveness in the liver. These results indicate that
the liver is an important site of accumulation of CD141" DCs which
are significantly depleted in HCV infection. The impact of the IL28B
genotype on hepatic CD141" DC activity warrants further in-
vestigation.

786
Low mannose-binding lectin in cord blood: is it a predictor of
neonatal infection?

M. M. H. K. Mansour* & K. M. Al Hadidi'
*Cairo University, Cairo, Egypt, TAin Shams University, Cairo, Egypt

Mannose-binding lectin (MBL) is an important serum protein of the
innate immune response. MBL deficiency results in defective opso-
nization and phagocytosis especially in immunocompromised pa-
tients like neonates. The adaptive immune system of neonates,
particularly of preterm infants, is severely impaired because of im-
mature B and T cell function.

The aim of our study was to measure MBL concentration in cord

blood of preterm and term neonates, to identify clinical characteristics
associated with low neonatal MBL concentrations and to investigate
whether low MBL levels are correlated to neonatal sepsis early and late
onset or pneumonia during the first month of life.
Methodology: A cross sectional study involving 86 neonates delivered
in Jeddah Clinic Hospital from March 2011 to May 2011. Ante- and
intra-partum clinical data were recorded. MBL was measured in cord
blood using sandwich enzyme immunoassay. When infection was
suspected, complete blood picture, C-reactive protein and blood
cultures were done.
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Results: The median MBL plasma level was 1430 + 560 ng/ml.
Thirteen neonates (15.1%) had low MBL plasma levels <700 ng/ml.
There was a significant direct correlation between MBL levels and both
GA and birth weight (P = 0.01 and 0.03 respectively). There was a
statistically significant difference between MBL deficient group and
MBL non deficient group comprising low apgar score, early intubation
and mechanical ventilation (P < 0.05). MBL deficient group was more
susceptible for late onset infections (P < 0.05).

Conclusions: MBL is more deficient in premature neonates. It can be
used as a predictor of pneumonia and sepsis in neonatal period.

793
Human biotope probiotic bacterial lectins as signal system
supporting biotope healthy balance

M. Lakhtin, V. Lakhtin, A. Bajrakova, S. Afanasyev & V. Alyoshkin
Medical Biotechnology, G. N. Gabrichevsky Research Institute for
Epidemiology & Microbiology, Moscow, Russia

Conceptions based on own results: 1 _Probiotic bacterial lectins
(PBL) of human probiotic bacteria are occurred and function as
signal systems controlling pathogen survival in subagglutinating
doses. PBL imitate probiotics (destruction of pathogen biofilms;
antibiotic-like and distant pathogen growth inhibition, microcidic
and lysis actions, cytokine inducing, immune correction, indirect
protection of human antibodies against proteolysis by pathogen)
and reveal anti-pathogen synergism in time (quick and delayed),
space (symmetric or not, peripheral/border or central/comfortable
for eukaryotic pathogen population) and stress: between bifido-
bacterial and lactobacillus L (BL, LL) together with antibiotics.

2 Candida populations act as communicative body interacting to
both human systems and biotope microbiocenosis. Candida cells reveal
high sensitivity to PBL (species and clinical strain discriminations are
possible) resulting in final Candida body destruction. PBL and
antibiotics give further phenotyping Candida clinical strain. Among
C. non-albicans, interaction of C. tropicalis strains to BL orLL is more
complex (potential involving hydrolases).

3 In biotope microbiocenosis containing PB and pathogens (like
Staphylococcus and Candida), survival partially depends on support-
ing coupled antagonistic systems ‘lactobacilli (completed by bifido-
bacteria) against staphylococci’ and ‘bifidobacteria (completed by
lactobacilli) against fungi’. Being autostimulators, PBL will support
probiotic microbiota in biotopes. In cases of Candida strains isolated
from patient intestinal and urogenital biotopes, strain behavior in the
presence of LB and/or LL is diagnostic.

Conclusion: Prospects of PBL as synbiotic/symbiotic ingredients are
of importance for system anti-pathogen drug constructing.

References: Lakhtin et al.:
1. Probiotics & Antimicro Prot, 2010, 2: 186—196.
2. Int ] Mol & Clin Microbiol, 2011, 1: 9—14.
3. Beneficial Microbes, 2011, 2: 155—165.
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Aryl hydrocarbon receptor regulates skin immune responses

J. H. Duarte, K. Hirota & B. Stockinger
Molecular Immunology, MRC National Institute for Medical Research,
London, UK

The Aryl hydrocarbon receptor (AhR) recognizes polycyclic aromatic
hydrocarbons, a family of structurally related environmental con-
taminants, and its ligation was shown to amplify the developmental
program of Th17 cells and to induce IL-22 production. By being in
constant contact with the environment, the skin is exposed to
multiple pollutants that are potential AhR agonists. In addition,
several endogenous ligands have been described recently, indicating
a potential role for AhR in both skin homeostasis and immune
responses.

We aim at describing skin immune responses in wild-type and
AhR-deficient mice in order to assess the impact and integration of
AhR activation in different skin cells. Taking into consideration the
broad expression of AhR in the skin, which includes lymphocytes,
monocytes, dendritic cells and epithelial cells, we will make use of
cell-specific AhR-deficient mouse strains to study the effect of
dietary, endogenous and environmental AhR ligands on different cell
types and its consequences for the development of skin inflamma-
tion in response to injury or infection. Preliminary data indicates a
dysregulation of the normal process of skin inflammation between
AhR-deficient and wild-type mice, suggesting an important role of
AhR in innate immune processes in the skin.

824
Characterising dendritic cells in fish

P. Johansson,* J. Zou,* B. Collet,” C. Secombes* & Y. Corripio-
Miyar*

*Scottish Fish Immunology Research Centre (SFIRC), School of Biological
Sciences, University of Aberdeen, Aberdeen, UK, "Marine Scotland —
Science, Marine Laboratory, Aberdeen, UK

Dendritic cells present antigens to naive T cells and are fundamental
for the generation of adaptive immunity in mammals. Costimulatory
signals received from dendritic cells and relevant cytokines are es-
sential for the proliferation and generation of memory cells. Strong
and long-lasting memory T cells responses hold the keys to suc-
cessful vaccine development. Agents that activate dendritic cells and
that can be used as molecular adjuvants are essential components
for vaccine effectiveness, which in turn is important for disease
control in aquaculture.

Detection of dendritic cells requires several surface markers since
there is no marker exclusively expressed by dendritic cells. Two
putative surface markers of dendritic cells, DC-SIGN (DC-specific
ICAM-3-grabbing non-integrin)/CD209 and DC-LAMP (lysosomal-
associated membrane protein)/CD208, have been identified and
cloned in rainbow trout (Oncorhynchus mykiss), the DC-LAMP for
the first time in fish.

To study whether DC maturation occurs in a similar manner in
fish as in mammals, the expression patterns of DC-SIGN/CD209
and DC-LAMP/CD208 have been determined using mRNA quanti-
fication by quantitative RT-qPCR. A polyclonal antibody has been
raised against the peptides derived from one putative DC-SIGN
marker and the antibody will be used to isolate and further
characterise the trout dendritic cells with techniques such as
Western blotting, immunocytochemical staining and FACS analysis.

836
Surfactant protein d interactions with rhinovirus

J. Pugh,* J. P. Townsend,* L. Kirby," R. Solari,’ J. Madsen* &

H. W. Clark*

*Department of Child Health, University of Southampton, Southampton,
UK, "GlaxoSmithKline, Stevenage, UK, iAllergic Inflammation DPU,
GlaxoSmithKline, Stevenage, UK

Human rhinovirus (HRV) causes exacerbations in patients with
chronic airway disease, hospitalisation of infants and pneumonia in the
immunosuppressed. There is currently no treatment for HRV infec-
tions. Native human surfactant protein D (nhSP-D) is found in the
lining fluid of the lung, it forms an important part of innate pul-
monary immune defences. nhSP-D has anti-viral properties against
influenza A virus and respiratory syncytial virus in vivo. A recombinant
trimeric fragment of nhSP-D (rfhSP-D) has also been shown to have
anti-RSV properties in vivo. Unlike nhSP-D, rthSP-D can be expressed
in high yield systems and therefore has pharmacological advantages
over nhSP-D.

In the present study the hypothesis that rfhSP-D can be used as an
anti-HRV therapeutic has been examined. Using an infection
inhibition assay with monolayers of HeLa cells rfhSP-D was found
to reduce the level of HRV-16 infection by 15% in vitro. Binding of
rfhSP-D to HRV-16 was also observed using surface plasmon
resonance, this was concentration and calcium dependent as binding
was inhibited in the presence of EDTA. This data indicates that binding
to HRV is via the carbohydrate recognition domain.

These results suggest that rfhSP-D may be a potential therapeutic
against HRV infections. An anti-HRV therapeutic could have immense
impact on treatment of patients with airway problems in which HRV
triggered exacerbations can cause irreversible lung damage.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Characterisation of bovine leukocyte Ig-like receptors

L. Hogan,*’* D. C. Jones,’ S. Bhuju,§’1 K. Laing,** M. Singh,§"

P. Butcher,** M. Vordermeir' & R. Allen*

*Infection and Immunity, St George’s, University of London, London,
UK, "TB Research Group, Veterinary Laboratories Agency, Addlestone,
UK, *Department of Pathology, University of Cambridge, Cambridge,
UK, *Department of Gene Regulation and Differentiation, Helmholtz-
Zentrum fiir Infektionsforschung, Germany, "LIONEX Diagnostics ¢
Therapeutics, Braunschweig, Germany, **Department of Microbiology, St
George’s University of London, London, UK

Members of the Leukocyte Immunoglobulin-like Ig receptors (LILR),
are innate immune receptors that have been shown to play a pivotal
role in regulating both innate and adaptive immune functions, and are
thus capable of influencing the host response to infection. LILR show
more interspecies conservation than the closely related Killer Ig-like
receptors, and homologues have been identified in rodents, primates,
seals and chickens. The murine equivalents, paired Ig like receptors
(PIR), contain two additional immunoglobulin domains, but show
strong sequence and functional similarities to human LILR. The bovine
genome was recently sequenced, with preliminary annotations in-
dicating that LILR were likely to be present in this species. We
therefore sought to identify and characterize novel LILR within the Bos
taurus genome, compare these phylogenetically with LILR from other
species and determine whether they were expressed in vivo. Twenty-six
potential bovine LILR were initially identified using BLAST and BLAT
software. Phylogenetic analysis using MEGAS5 software, indicated that
16 of these represent novel bovine LILR. Protein structures defined
using protein BLAST predict that the bovine LILR family comprises
seven putative inhibitory, four activating and five soluble receptors.
Preliminary expression analysis using Genome Analyzer IIx (Illumina)
demonstrated that all 16 of these receptors are expressed in vivo. Our
analyses have identified 16 LILR sequences in the bovine genome. The
bovine receptor family appears to contain receptors which resemble the
six domain rodent PIR as well as the four domain LILR found in other

Abstracts

species indicating co-evolution of both receptor types within the same
species.

845

MVAS85A: characterising the innate immune responses after
vaccination and the effect of TLR1 levels on the acquired antigen-
specific immune response

M. Kostov, Z. Lang, S. Harris, R. Rowland, J. Meyer, A. Pathan,
A. Minassian, H. Fletcher & H. McShane
Jenner Institute, Oxford, UK

MVABS85A, a recombinant Modified Vaccinia virus Ankara expressing
the Mycobacterium tuberculosis antigen 85A, can improve BCG induced
protection in preclinical animal models and is highly immunogenic
when administered to BCG vaccinated volunteers. The variation in the
immune response to MVAS85A in healthy volunteers however is ex-
tensive and we sought to investigate this variation in long-term im-
munogenicity by describing the early immune events following
vaccination.

We analysed the changes in gene expression by DNA microarray on
day of vaccination and 2 and 7 days later in 24 healthy volunteers
vaccinated with 1 x 10° pfu MVA85A. MVAS85A induces a strong pro-
inflammatory response which is visible in unstimulated PBMC 2 days
following vaccination. The interferon pathway, STAT signalling and
NF-kB signalling are particularly upregulated. Several regulatory
pathways including apoptosis and regulatory T cell signalling are also
upregulated. This signature is evident 2 days after vaccination but has
waned by day 7.

We have also found that toll-like receptor 1 (TLR1) levels on day of
vaccination, both mRNA and protein, correlated with the long-term
immune response to antigen 85A. This result has been validated in a
second independent trial in which 12 volunteers were vaccinated with
1x10° pfu MVA85A. We are now further investigating the
mechanisms of this relationship and its applicability to different
vaccine regimes.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Cytokines and Chemokines

18
CCR5-delta 32 allele is associated with the risk of developing
multiple sclerosis in the Iranian population

M. Shahbazi,* H. Ebadi,’ D. Roshandel,” D. Fathi" & M. Zamani*
*Molecular Medicine, Genetics and Advanced Medicine, Golestan
University of Medical Sciences, Gorgan, Iran, TMedical, Cellular &
Molecular Research Center, Golestan University of Medical Sciences,
Gorgan, Iran, iI\feurogenetics, Iranian Center of Neurology Research,
Tehran University of Medical Sciences, Tehran, Iran

Introduction: The thirty-two base pair deletion on C-C Chemokine
receptor 5 gene (CCR5-delta32) is known as a protective allele against
disorders of immune system. We have studied this variation in Iranian
multiple sclerosis (MS) patients and healthy controls.

Methods: DNA samples were prepared from whole blood of 224
patients with MS and 271 healthy controls. We amplified the fragment
including CCR5-delta32 polymorphism and visualized the products in
a documentation system after agarose gel electrophoresis. Data were
analyzed using one way ANOVA and exact fisher’s tests by SPSS-v13
and STATA-v8 programs.

Results: The delta32 allele was more frequent in ms patients compared
with controls (OR = 2.5, P < 0.0001). Also we found a significant
difference in frequency of delta32/delta32 genotype among patients
and controls (OR = 8.2, P < 0.0001). Thjrity-three percent of patients
with early disease onset were homozygote for delta32 allele, while this
was only 17% in healthy subjects (OR = 2.4, P = 0.007). Furthermore,
delta32 allele was more frequent among patients with early disease
onset (OR = 2.2, P = 0.0005).

Conclusion: According to our study, delta32 allele on CCR5 gene
might be a predisposing factor for developing MS in Iranian
population and may be associated with lower age at onset. However,
we didn’t find any association between this polymorphism and the
clinical course of the disease.

33
Increased CCL2o and CCR6+ regulatory T-cell responses in the
Helicobacter pylori infected human gastric mucosa

K. W. Cook,*" D. Letley,*’Jr K. Ragunath,* J. Atherton*’ &
K. Robinson*"

*Nottingham Digestive Disease Centre Biomedical Research Unit,
Nottingham, UK, "Centre for Biomolecular Sciences, University of
Nottingham, Nottingham, UK

Chronic H. pylori (Hp) infection recruits regulatory T-cells (Tregs) to
the gastric mucosa. Peptic ulcer disease is more common in patients
infected with cag pathogenicity island-positive (cagPAI") strains, and
those with insufficient Tregs. A CCL20 chemokine response to Hp in
the human gastric mucosa has been reported. Therefore, we in-
vestigated the mechanisms and hypothesised that gastric mucosal Tregs
may express the CCL20 receptor, CCR6.

Gastric biopsies and peripheral blood were donated by 24 Hp+
and 34 Hp- patients attending the Queen’s Medical Centre,
Nottingham. CD4 cells were isolated, stained for Treg markers
(CD25", FOXP3*, CDI27"°, Helios") and CCR6, before flow
cytometry analysis. Biopsy cells and gastric epithelial cell lines
(AGS, MKN28 and MKN45) were co-cultured with Hp strains for
24 h; CCL20 concentrations were assayed using ELISA.

Gastric biopsies from Hp+ patients secreted higher concentrations
of CCL20 (P = 0.015). Co-culturing epithelial cell lines with cagPAI*
Hp, but not cagPAI mutants, induced a dose-dependent increase in
CCL20 production. In biopsies from Hp+ patients, 80—100% of Tregs
expressed CCR6; CCR6"™ Tregs were present at 3.5-fold higher levels

(P = 0.050). In peripheral blood from Hp+ patients, twice as many
Tregs expressed CCR6 (P = 0.021).

We conclude that Hp induces CCL20 production by gastric
epithelial cells in a cagPAI-dependent manner. In Hp+ patients, higher
CCL20 levels were associated with greater numbers of mucosal CCR6*
Tregs, and increased proportions of peripheral blood CCR6" Tregs.
Migration assays will now be conducted in vitro and in vivo to
determine the importance of CCR6-CCL20 interactions in the
response to Hp.

39
Strategies for the inhibition of chemokine (CCL2) mediated
monocyte migration

M. Saleki,*" S. Ali* & J. H. Dark*
*Institute of Cellular Medicine, Newcastle, UK, +C‘hemistry, Durham, UK

CCL2 mediated migration of monocytes has been shown to play an
integral role in the pathogenesis of lethal reperfusion injury (LRI)
following cardiopulmonary bypass operation.

Study aims: In vitro analysis of the properties of synthetic CCL2
inhibitors and GAG binding peptides in inhibiting CCL2 mediated
monocyte migration, as potential therapeutics for the treatment of LRI.
Methods and results: THP-1 cells were used as a model of human
monocytes. Chemotaxis assays were used in initial screening of the
inhibitory effects of synthetic CCL2 inhibitor compounds (C1-8) and
GAG binding peptides (P1-5) on (10 nM) CCL2 mediated monocyte
migration. In the next stage of experiments the most potent
compounds and peptides were tested using activated trans-endothelial
chemotaxis (in vitro model of inflamed capillary wall) in the presence
of 30 nM of CCL2. P1-5, C1 and C5 were most potent. The inhibitory
effects of C5 on monocyte adhesion under flow and shear stress
conditions was analysed using the Cellix system, with statistically
significant reduction (P < 0.05) in adhesion to VCAM-1 coated
channels in the presence of 10 nM of CCL2 and 50 uM of C5. Western
blotting showed no inhibitory effects on CCL2 mediated monocyte
expression of p-ERK1/2, following stimulation with 10 nM of CCL2 in
the presence of C1 or C5.

Conclusion: The in vitro analysis of synthetic CCL2 inhibitors and
GAG binding peptides has shown these strategies to be effective in
blocking CCL2 mediated migration of monocytes. Further studies of
the mechanism of action of these compounds will aid their
development as anti-inflammatory therapies.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Analysis of the molecular mechanisms involved in the antagonic
functions displayed by a CCL13-chemokine derived peptide
(CDIP-2)

E. Mendez-Enriquez,* J. Medina-Tamayo,* T. Fortoul,” B. Anton,*
G. Soldevila,” G. Du Pont* & E. A. Garcia-Zepeda*

*Immunology, Chemokine Biology Research Laboratory (CBRL), Instituto
de Investigaciones Biomédicas, Universidad Nacional Autonoma de
Mexico (UNAM), Mexico, Mexico, "Medicine School, Universidad
Nacional Autonoma de Mexico (UNAM), Mexico, Mexico, nstituto
Nacional de Psiquiatria ‘Ramon de la Fuente’, Mexico, Mexico,
SImmunology Department, Instituto de Investigaciones Biomedicas,
Universidad Nacional Autonoma de Mexico (UNAM), Mexico, Mexico

Progression in allergic asthma has been related with over expression
of chemokines that induce eosinophil trafficking and activation.
CCR3/CCL11, CCL13 chemokine axis has been widely recognized as
a major component of eosinophilic inflammation and represents an
important therapeutic target. CCL13 is a human CC chemokine
chemoattractant for eosinophils, basophils, monocytes, macrophages,
immature dendritic cells, T cells it shows important immuno-
modulatory activities on epithelial, muscular and endothelial cells;
however is not clear what are the key residues in CCL13 that drives
CCR3, 2 and 1 receptor activation.

We have previously reported that a synthetic peptide derived
from CCL13 sequence (CDIP-2), has anti-inflammatory activities in
a murine model of allergic airway inflammation induced with OVA
(AAI). Further analysis of the mechanisms involved in the
antagonistic functions has been shown that CDIP-2 reduces
chemokine-mediated functions via CCR1, CCR2 and CCR3
receptors.

in vivo analysis of a chronic AAI model showed reduced total
numbers of bronchi alveolar cells, peribronquial/perivascular infiltrate
and lesser positive cells with F4/80+/CCR1+, F4/80+/CCR2+ and
GR1+/CCR39+ markers after treatment. Finally we showed that CDIP-
2 reduces Th2 cytokines in peribronchial lymph nodes cells in vitro
challenged with OVA. Thus we showed for the first time that CDIP-2
has amino acids sequence maybe crucial for CCL13 receptors binding/
activation. Furthermore we suggested that this strategy cold be use to
generate more efficacious chemokine receptor antagonists based on the
knowledge of specific ligand-receptor interactions.

93
Application of an evidence biochip array for the simultaneous
determination of cytokines related to inflammation

S. McKeown, F. M. Kelly, V. Toner, R. I. McConnell &
S. P. Fitzgerald
Randox Laboratories Ltd., Crumlin, UK

Biochip array technology enables determination of multiple analytes
with a single sample. Inflammation is a complex host defence response
to injury, tissue ischemia, autoimmune responses or infectious agents
and is mediated by a variety of soluble factors including cytokines. This
study reports the application of an Evidence biochip array to the si-
multaneous measurement of cytokines related to inflammation.

This biochip array allows the simultaneous specific measurement
of twelve cytokines: interleukin-lo (IL-1a), interleukin-1f (IL-1f),
interleukin-2  (IL-2), interleukin-4 (IL-4), interleukin-6 (IL-6),
interleukin-8 (IL-8), interleukin-10 (IL-10), epidermal growth factor
(EGF), interferon 7y (IFN-y), monocyte chemotactic protein-1
(MCP-1), tumour necrosis factor o (TNF-a), vascular endothelial
growth factor (VEGEF). Simultaneous chemiluminescent immunoas-
says are employed. The Evidence analyser was used, this system
automatically processes, reports and archives the generated data.

Abstracts

The sensitivity values of the immunoassays were 0.9 pg/ml (IL-10,
calibration range 0—500 pg/ml), 1.3 pg/ml (IL-1f, calibration range
0—250 pg/ml), 4.9 pg/ml (IL-2, calibration range 0—3000 pg/ml),
3.5 pg/ml (IL-4, calibration range 0—900 pg/ml), 0.4 pg/ml (IL-6,
calibration range 0—900 pg/ml), 2.3 pg/ml (IL-8, calibration range
0—3000 pg/ml), 1.1 pg/ml (IL-10, calibration range 0—1000 pg/ml),
2.5 pg/ml (EGF, calibration range 0—900 pg/ml), 2.1 pg/ml (IFN-y,
calibration range 0—1500 pg/ml), 3.7 pg/ml (TNF-u, calibration
range 0—1500 pg/ml), 25.5 pg/ml (MCP-1, calibration range
0—1500 pg/ml), 10.8 pg/ml (VEGF, calibration range 0—3000 pg/
ml). All the immunoassays showed typical intra-assay and inter-
assay precision expressed as %CV < 15. Correlation of the biochip
based immunoassays with commercially available immunoassays
were performed in serum samples, linear regression on the resulting
data generated r > 0.85.

Biochip array technology represents a useful tool for the generation
of patient profiles of cytokines related to inflammation in clinical
research settings.

255

Defining the chemokine repertoire of the female reproductive tract
in mice

F. Menzies,*' S. M. Nelson* & R. J. B. Nibbs'

*Life Course Nutrition and Health, College of Medicine, Veterinary and
Life Sciences, University of Glasgow, Glasgow, UK, "Institute of Infection,
Immunity & Inflammation, College of Medicine, Veterinary and Life
Sciences, University of Glasgow, Glasgow, UK

Leukocytes in the female reproductive tract (FRT) likely contribute
to protection from infection, remodelling during the estrus cycle,
implantation, placentation, labour, and post-partum resolution.
Mechanisms governing leukocyte recruitment to the FRT are
therefore likely to influence health, fertility, pregnancy and birth.
Chemokines are key factors in driving tissue-specific leukocyte
homing, yet little is known about their expression in the FRT. To
begin to address this, we have characterised the chemokine profile
of distinct anatomical compartments of the mouse FRT at each
estrus cycle stage. Ovary, uterus, cervix and vagina were obtained
from non-pregnant mice during proestrus, estrus, metestrus and
diestrus, and expression of 34 chemokines and 11 chemokine re-
ceptors analysed using Tagman Low Density Arrays. Lung, skin,
small intestine and colon were used as control tissues. This ap-
proach identified chemokines highly expressed in ovaries, cervix and
vagina, and revealed that, within the FRT, the uterus shows unique
expression of CCL28 and XCL1. Unexpectedly, estrus cycle stage had
minimal effects on chemokine expression, although CCL7 was re-
duced during estrus and metestrus, and CCR4 dropped during
diestrus. Expression of leukocyte markers were also analysed by
qRT-PCR, and suggested that the uterus is the principal home of
most leukocyte subsets within the FRT, while the vagina may be a
particularly poor site for NK cell homing. This study provides a
foundation for more detailed analyses of the role of chemokines in
leukocyte trafficking to the FRT, and will aid studies aimed at de-
fining the function of FRT leukocytes in female reproductive health.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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266
Zinc depletion induces interleukin-1f8 processing and release

H. R. Summersgill, C. B. Lawrence, G. Lopez-Castejon, N. M.
Luheshi, D. R. Corbett, L. S. Roberts, D. Singh, J. Pahle, P. Mendes &
D. Brough

University of Manchester, Manchester, UK

Zinc is an essential biological trace element required for proper im-
mune functioning. Zinc deficient individuals have been reported to
suffer compromised immune responses and increased levels of in-
flammatory cytokines. Inflammation is integral to the pathology of
many disease states, ranging from pathogen dependent infectious
disease to non-infectious disease such as cancer, heart disease, diabetes
and stroke. One of the main mediators of inflammation is the pro-
inflammatory cytokine interleukin-1f (IL-1f). Production of IL-1f
occurs via a two step process; firstly the transcription of an inactive
pro-form is initiated, followed by protease activation leading to the
cleavage of IL-1f to a mature form. In vitro zinc depletion of mac-
rophages, using the zinc chelators TPEN and DTPA, leads to pro-IL-1f
cleavage and furthermore to increased release of active IL-1f. This
would suggest that zinc depletion induces activation of proteases that
cleave IL-1f5. Levels of cellular labile zinc are tightly regulated by
transient binding of zinc to cellular proteins. Ten percent of mam-
malian proteins have been proposed to bind zingc; although the specific
effects of zinc deficiency on the majority of these proteins are un-
known. By identifying a role for zinc depletion in IL-1f processing we
move closer to identifying potential therapeutic targets for zinc defi-
ciency induced inflammatory disease.

274

The association of peripheral arterial disease (PAD) with infective
and inflammatory factors: assessing the presence of chemokine
receptors (CCR2, CX3CR1 and RANK)

R. Zamin,* L. Filgueira*’j' & P. Norman®

*Anatomy and Human Biology, The University of Western Australia,
Crawley, WA, Australia, TAnatomy, University of Malaya, Kuala
Lumpur, Malaysia, iSurgery, The University of Western Australia,

Crawley, WA, Australia

The predominant pathologic feature in PAD is atherosclerosis which is
an inflammatory condition. Diabetes is also considered as an in-
flammatory condition, and having both diabetes and PAD results in
severe PAD complications that increase the risk of lower limb amputa-
tions. Our study focused on infective agents which may propagate the
inflammatory condition. Studies have indicated a role of Chlamydia
Pneumoniae and Mycoplasma Pneumoniae in atherosclerosis formation.

We would like to assess a number of relevant chemokine receptors
involved in propogation of atherosclerosis and arterial calcification
such as CCR2, CX3CR1 and RANK. These inflammatory markers will
be assessed by

1 Examining their presence in arterial segments derived from
amputated PAD samples by immunofluorescence staining and

2 Flowcytometry assessment of cells derived from PAD arterial
segments for up regulation of pro-inflammatory chemokine receptors
with and without LPS activation.

We found that PAD samples with diabetes tend to have severe
lesions associated with arterial calcification and all PAD samples have a
moderate to severe degree of atherosclerosis. Presence of RANK is in
concordance with the calcified lesions in a number of PAD samples.
While presence of CX3CRI1 is in concordance with the atherosclerotic
features. The early marker for atherosclerotic changes (CCR2) was not
present and also minimally induced by activation with LPS. Both
RANK and CX3CRI surface expression were otherwise enhanced with
LPS activation.

Our studies suggest a plausible role of bacterial infections in arterial
changes due to inflammation. PAD complications arising from severe
inflammation may contribute towards higher risk of amputations.

280
IL-27 regulates IL-18 binding protein (BP) in skin resident cells

M. Wittmann,*' M. Bachmann,” R. Doble,* T. Werfel” & H. Muehl*
*Institute of Molecular and Cellular Biology, Faculty of Biological
Sciences, University of Leeds, Leeds, UK, "Division of Immunoderma-
tology and Allergy Research, Department of Dermatology, Hannover
Medical School, Hannover, Germany, tPharmazentrum Frankfurt/
ZAFES, University Hospital Goethe-University Frankfurt, Frankfurt,
Germany

IL-18 is an important mediator involved in chronic inflammatory con-
ditions such as cutaneous lupus erythematosus, psoriasis and chronic
eczema. An imbalance between IL-18 and its endogenous antagonist IL-
18 binding protein (BP) may account for increased IL-18 activity.

IL-27 is a cytokine with dual function displaying pro- and anti-
inflammatory properties. Here we provide evidence for a yet not
described anti-inflammatory mode of action on skin resident cells.
Human keratinocytes and surprisingly also fibroblasts (which do not
produce any IL-18) show a robust, dose-dependent and highly
inducible mRNA expression and secretion of IL-18BP upon IL-27
stimulation. Other IL-12 family members failed to induce IL-18BP.
The production of IL-18BP peaked between 48 and 72 h after
stimulation and was sustained for up to 96 h. Investigation of the
signalling pathway showed that IL-27 activates STATI in human
keratinocytes and that a proximal GAS site at the IL-18BP promoter is
of importance for the functional activity of IL-27.

The data supports a significant anti-inflammatory effect of IL-27 on
skin resident cells. An important novel property of IL-27 in skin
pathobiology may be to counter-regulate IL-18 activities by acting on
keratinocytes and importantly also on dermal fibroblasts.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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The immunological significance of the ST2L/IL-33 interaction in
obesity-associated inflammation and diabetes

A. Hasan,* R. Ahmad,* C. Lehe,* D. Al-Ghawas,* A. Almass,*

N. Zghoul,* V. L. Atizado, F. Al-Ghimlas,’ J. R. AlKandari,*

A. Al-Yousef,® S. Al-Sabah,’ A. Bennakhi,® M. Al-Arouj,§ M. Dehbi’
& S. Dermime*

*Immunology & Innovative Cell Therapy/Biomedical Research, Dasman
Diabetes Institute, Kuwait, Kuwait, "Tissue Bank Facility/Biomedical
Research, Dasman Diabetes Institute, Kuwait, Kuwait, Welness o
Fitness Center, Dasman Diabetes Institute, Kuwait, Kuwait, $Clinical
Department, Dasman Diabetes Institute, Kuwait, Kuwait, ﬂBiochemistry
& Molecular Biology/Biomedical Research, Dasman Diabetes Institute,
Kuwait, Kuwait

Low-grade chronic inflammation is considered as a major determinant
governing obesity and its progression to insulin resistance and type II
diabetes. Recent animal studies suggest that Th1 cells and cytotoxic T
cells are involved in the attraction of proinflammatory adipose tissue
macrophages, which are a major cause of adipose tissue inflammation,
and that Th2 cells are protective from such inflammation. The ST2L
molecule is expressed on the surface of macrophages, monocytes and
Th2 cells. The ligand for ST2L is IL-33. It has been shown that murine
IL-33 acts as a chemoattractant for Th2 cells and induces Th2-asso-
ciated cytokine production. In addition, IL-33-treated DCs stimulate
naive CD4" T cells to produce robust IL-5 and IL-13. Therefore, ST2L/
IL-33 interaction may play a critical role in the induction, maintenance
and recruitment of protective Th2 cells in the adipose tissue. However,
the role of the ST2L/IL-33 pathway in obesity-associated adipose tissue
inflammation and diabetes has not been determined. We aimed in this
study to compare the expression level of ST2L and IL-33 in lean and
obese individuals with and without diabetes.

Plasma, serum, peripheral blood mononuclear cells, and adipose
tissue biopsies were isolated from adult lean and obese subjects with
and without diabetes, and assessed using immunological assays such as
ELISA, Flow Cytometry and Immunohistochemistry. Data on the
expression level of ST2L and IL-33 will be presented. Understanding of
the significance of the ST2L/IL-33 interaction may help in the
prevention of obesity-associated adipose tissue inflammation and
hence diabetes.

292

Chemokine-mediated preferential recruitment and subsequent
selective retention account for the enrichment of CD4+Foxp3+
regulatory T cells in Methycolanthrene-induced tumors

B. Ondondo, J. Hindley, S. Lauder, K. Smart, A. Ager, B. Moser &
A. Gallimore
Infection Immunity and Biochemistry, Cardiif University, Cardiff, UK

The frequency of CD4+Foxp3+ regulatory T cells (Treg) is significantly
increased in peripheral blood and within tumours of cancer patients
and mice. Enhanced proliferation and to a lesser extent conversion of
conventional CD4+ T cells (Tconv) into Treg have been suggested to
account for this. However, chemokine-induced migration and sub-
sequent retention of Treg within tumors is not well documented.
Using a highly validated RT-PCR array we identified several
chemokines strongly expressed by Methylcolanthrene-induced tumors,
namely: CCL2, CCL5, CCL7, CCL8, CCL12, CX;CR1, CXCL9,
CXCL10, CXCL12 and CCL21. Analysis of corresponding chemokine
receptor expression by flow cytometry revealed that CCR1, CCR2,
CCR3, CCR4, CCR5, CX5CR1, CXCR3 and CXCR4 were predomi-
nantly expressed on tumour-infiltrating CD4+ T cells compared to
cells isolated from spleens and lymph nodes. Side by side comparisons
of tumor-infiltrating CD4+ T cells showed that significantly higher
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proportions of Tconv expressed CCR1, CCR2, CX5CR1 and CCR7
than Treg, while significantly higher proportions of Treg expressed
CXCR3 and CCR4. However, in chemotaxis experiments Treg
displayed greater migratory capability than Tconv which was
augmented in the presence of specific chemokines. Further character-
ization indicated that over 60% of tumour-infiltrating Treg were
CD44"CD62L"CCR7 - CD103", a phenotype associated with retention
within inflamed peripheral tissues due to down-regulation of major
lymph node homing molecules.

Thus, tumor-expressed chemokines recruit both Tconv and Treg,
but expression of CXCR3, CCR4, CD44 and CD103 by more Treg
coupled with their superior migratory capacity confer a migration
advantage that allows early and rapid migration of Treg to the tumor
where they are retained.

293
Retinoic acid enhances IL-22 production by innate lymphocytes
and protects against colitis

L. A. Mielke, A. Misiak, A. M. Stefanska, C. E. Sutton & K. H. Mills
Biochmistry and Immunology, Trinity College Dublin, Dublin, Ireland

IL-22 plays a critical role in maintaining intestinal epithelial cell in-
tegrity and thereby protects against colitis. We have found that mouse
70 T cells produce innate IL-22 and IL-17 in response to IL-23 in
combination with IL-1f or IL-18, without TCR engagement. Retinoic
acid (RA) also plays an important role in regulating intestinal home-
ostasis, by inducing lymphocyte mucosal homing receptors, enhancing
Foxp3™ Treg cells and suppressing development of Th17 cells. Recent
studies have also shown that in the appropriate environment, for ex-
ample during infection or in autoimmune diseases, RA can enhance Th
cell responses. The effect of RA on 90 T cells and innate lymphoid cells
(ILCs) remains to be defined. We found that stimulation with IL-23
and IL-1f induced expression of RA receptor (RAR)-o and RAR-y in
70 T cells. RA inhibited IL-23 and IL-1f-induced IL-17 production by
y0 T cells in vitro, but surprisingly enhanced IL-22 production. In
contrast, RA had no effect on IL-22 production by CD4" Th cells. ILCs
in the lamina propria are another important source of IL-22, and we
found that RA also enhanced IL-22 production by lamina propria cells.
In a murine model of colitis, treatment of mice with RA attenuated
clinical symptoms of disease and significantly enhanced IL-22 pro-
duction in the colon, but did not affect production of IL-17 and IFN-y.
These findings suggest that y0 T cells and other ILCs are important
sources of innate IL-22, which can be regulated by RA to protect
against intestinal inflammation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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310
Dendritic cell (DC) P2X,R expression and interleukin (IL)-1f
responses

P. C. Englezou,* R. Landsiedel,” I. Kimber® & R. J. Dearman®
*Life Sciences, University of Cyprus, Manchester, UK, "BASF, Ludwig-
shafen, Germany, ILife Sciences, University of Manchester, Manchester,
UK

The P2X;R isa functionally distinct member of the P2X ionotropic family
of receptors and has been implicated in the initiation of immune re-
sponses. The receptor is primarily involved in the release of IL-1f, how-
ever, previously attention has focused primarily on macrophages. The
purpose of the current investigations was therefore to compare P2X;R
activation in mouse bone marrow derived (BM) DC with responses in
peritoneal macrophages (PM®s). Using western blotting, both popula-
tions have were found to express P2X;R, whereas unfractionated spleen
cell preparations were largely negative. Treatment of immature BMDCs
with lipopolysaccharide (LPS) (2 h) caused a dose dependent up-reg-
ulation of IL-6 but not of IL-1f. Rapid (2 h) IL-1p release required LPS
priming and ATP activation both in BMDCs and PM®s, however,
markedly higher levels of IL-1/ were released from BMDCs compared
with PM®s. In BMDCs, this rapid IL-1p release (but not IL-6) was po-
tently inhibited with a P2X;R-specific inhibitor (A740003) providing
evidence thatis predominantly a P2X;R-driven process. Furthermore, IL-
1freleasewasdetected followinglong-term (24 h) cultureof BMDCs (but
not PM®s) with LPS in the absence of exogenous ATP and this was in-
hibited potentlywith A740003. In conclusion, itis clear that thereare some
subtle but intriguing differences in the mechanism of P2X;R activation
and IL-1f release between DCs and macrophages.

316

A single dose of anti-mouse IFNg reduces key clinical and
laboratory features of hemophagocytic lymphohistiocytosis (HLH)
in a mouse model

V. Buatois,* L. Chatel,* L. Cons,* D. Pinschewer,+ M. Baker,* C. De
Min,* M. H. Kosco-Vilbois* & W. G. Ferlin*

*NovImmune S. A., Plan-les-Ouates, Genéve, Switzerland, *Department
of Pathology, Immunology and W.H.O. Collaborating Centre for
Neonatal Vaccinology, University of Geneva C.M.U., Geneve, Switzerland

Hemophagocytic lymphohistiocytosis (HLH) is an immune response
deficiency characterized by the hyperactivation of immune cells including
T cells and macrophages. The disease leads to hyperproliferation, hy-
percytokinemia, aberrant tissue infiltration, pancytopenia and un-
controlled phagocytosis of erythrocytes, platelets and leukocytes. LCM V-
infected perforin-deficient (pfp™'~) mice develop the typical clinical and
laboratory features of HLH, and support the essential role of CD8" T cells
and IFNy in this disease: these mice develop fever, splenomegaly, pancy-
topenia, hypertriglyceridemia, hypofibrinogenemia and hemophagocy-
tosis. Importantly, these features as well as serum cytokine profiles in this
murine model are similar to patients with HLH who exhibit drastically
elevated TNFo,, IL-6, IL-10,and IFNy levels. Using LCMV-infected pfp ™/~
mice, we demonstrate that the administration of a single dose of the rat
anti-mouse IFNy, XMG1.2,at 30 mg/kgis capable of reversing key clinical
and laboratory features of HLH. Several physiological parameters in-
cluding weight, temperature, ferritin, triglycerides, cytokines levels and
whiteblood cell counts are normalized following treatment. In parallel, we
showthata XMG1.2 serum concentration of around 45—250 nM appears
to saturably neutralize IFNy. The data obtained in this mouse model of
HLH are essential to design the development strategy of our therapeutic
IFNy antibody, NI-0501.

324
The inflammatory mediators, osteopontin and IL-18, are increased
in obesity: association with insulin resistance in obese individuals

D. Al-Ghawas,* R. Ahmad,* A. Almass,* A. Hasan,* V. L. Atizado,"
C. Lehe,* N. Zghoul,* E. Baturcam, F. Al-Ghimlas,®

J. R. AlKandari,® S. Al-Sabah,” A. Al-Yousef,” M. Al-Arouj,ﬂ

A. Bennakhi® & S. Dermime*

*Immunology & Innovative Cell Therapy/Biomedical Research, Dasman
Diabetes Institute, Kuwait, Kuwait, "Tissue Bank Facility/Biomedical
Research, Dasman Diabetes Institute, Kuwait, Kuwait, iBiochemistry &
Molecular Biology/Biomedical Research, Dasman Diabetes Institute,
Kuwait, Kuwait, SWellness ¢ Fitness Center, Dasman Diabetes Institute,
Kuwait, Kuwait, ' Clinical Department, Dasman Diabetes Institute,
Kuwait, Kuwait

Obesity is associated with adipose tissue inflammation that is in-
volved in the development of insulin resistance and type 2 diabetes.
Osteopontin (OPN) and IL-18 are known to have potent in-
flammatory functions and both participate in a wide range of bio-
logical processes linked to immunological disorders. Since an
interaction between OPN and IL-18 has been suggested in in-
flammatory diseases, we investigated whether:

1 Their levels were elevated in obese individuals;

2 Associated with blood glucose and BMI.

PBMCs and plasma samples were isolated from 77 individuals
including lean as well as overweight and obese, with or without
diabetes. Plasma concentrations of OPN and IL-18 were measured by
ELISA. OPN and IL-18 mRNA expression was quantified in PBMCs by
RT-PCR. As compared with lean controls, obese individuals showed
significantly  higher plasma concentrations of OPN (lean
2171 + 203 pg/ml versus obese 2865 + 101 pg/ml; P < 0.002) and
IL-18 (lean 308 + 45 versus obese 629 + 96 pg/ml; P < 0.01). OPN
showed a significant positive correlation with BMI (P < 0.0001) and
blood glucose level (P < 0.03). Similarly, IL-18 positively correlated
with BMI (P < 0.05) and blood glucose level (P < 0.05). Interestingly,
there was a strong association between OPN and IL-18 in obese
individuals. To our knowledge this is the first demonstration showing
that plasma OPN and IL-18 are simultaneously increased in over-
weight/obese individuals which may trigger obesity-associated/insulin-
resistance development. Further studies are being carried out to dissect
the pathways that involve OPN and IL-18 in obesity.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Interleukine-12/interleukine-4 in human echinococcosis: immu-
nomodulation and new perspectives in anti-hydatic treatment

D. Mezioug & C. Touil-Boukoffa

Faculty of Biological Sciences, Laboratory of Cellular and Molecular
Biology, University of Sciences and Technology Houari Boumediene
(U.S.T.H.B), Algiers, Algeria

Human hydatidosisis a widely endemic helminthic disease, caused by the
larval stage of metacestode Echinococcusgranulosus. It constitutesaserious
publichealth probleminvarious parts of the world, particularly in Algeria.
The lack of anti hydatic molecules which reduce the risk of relapse during
hydatidosis and in the basis of our previous studies showing the protective
role of Th1 cytokines, especially IFN-y and IL-12 (Mezioug and Touil-
Boukoffa., 2009; Mézioug and Touil-Boukoffa., 2005*), we investigate IL-
12 effect on protoscoleces of Echinococcus granulosus (larval form of
parasite) cultures in presence of peripheral blood mononuclear cell from
hydatid patients. The evaluation of cytokines in supernatants of PBMC
culturesrevealed significantlevelsin IFN-yinrelation withlowlevels of IL-
4. Our results show that in addition to stimulating effect on IFN-y, pro-
duction, IL-12 has negative regulatory effects on Th2 cytokines synthesis
in co-cultures. We have noted with interest that co-cultures treatment
with IL-12 caused an increased NO production and a decrease in the
percentage of viable protoscoleces. However, the treatment of co culture
with IL-4 reduced NO level and enhanced protoscolices viability and
arginase activity. These results were confirmed by an inverse effect after
neutralization of IL-12 and IL-4 effect by specific monoclonal antibody.
Collectively, our results open perspectives on understanding the me-
chanisms of resistance and pathogenesis observed in human hydatidosis
and allows considering new therapeutic strategies.

340
Cytokine signalling is modulated by a labile disulfide Bond in
CD132

C. Metcalfe,* P. Creswell” & A. N. Barclay*
*Sir William Dunn School of Pathology, University of Oxford, Oxford,
UK, "Howard Hughes Medical Institute, New Haven, CT, USA

Some disulfide bonds in leukocyte membrane proteins are labile and
can be modified in immune responses. We show that a disulfide bond
in CD132, the common gamma chain of the receptors for several
cytokines including IL-2 and IL-4, is susceptible to reduction by mild
reducing conditions comparable with those found in immune activa-
tion. This disulfide bond is exposed at the surface of CD132 and in
close contact to IL-2 and IL-4 in their respective receptors. Mutations
in Cys residues that make this disulfide bond lead to loss of function.
These mild reducing conditions inhibited the proliferation of an IL-2
dependent T cell clone but had no effect either on an IL-2 independent
T cell clone or on the disulfide bonds of IL-2 itself. CD132 was
identified in a screen for proteins with labile disulfide bonds in spleen
following inflammation induced by lipopolysaccharide suggesting that
the modification of CD132 is likely to occur in vivo. These results may
have wider implications for the regulation of cytokine receptors in
general as the activity of cytokine receptors may be modulated by a
‘redox regulator’ mechanism caused by changes in the redox en-
vironment during inflammation.

344
A tissue-restricted antiviral function of interleukin-22 in murine
cytomegalovirus infection

M. A. Stacey,* M. Marsden,* G. Dolton,* P. R. Taylor,* R. J.
Snelgrove," G. W. G. Wilkinson* & I. R. Humphreys*

*Infection, Immunity and Biochemistry, Cardiff University, Cardiff, UK,
Leukocyte Biology Section, Imperial College London, London, UK

Abstracts

Interleukin-22 (IL-22) is an IL-10 cytokine family member that signals
through the IL-22RalL-10Rb dimeric receptor. IL-22 is expressed by
hematopoietic cells, whereas IL-22Ra expression is restricted to non-
hematopoietic cells with elevated expression in peripheral tissues,
particularly at barrier surfaces such as the skin, oral/gastrointestinal
tract and lung. Initial studies have demonstrated that IL-22 affords
tissue protective functions and contributes to immune control of
gram-negative bacterial infections of mucosal surfaces. However, the
role that IL-22 plays in acute and chronic viral infections is not un-
derstood. Utilizing the murine cytomegalovirus (MCMV) model, we
have discovered that IL-22 affords antiviral protection in vivo. MCMV
infection was associated with IL-22 protein secretion in mucosal (lung)
and non-mucosal (spleen, liver) sites of infection. Following IL-22
neutralization, we observed a tissue-restricted elevation of acute virus
load with increased virus burden in the lung and the liver but not
spleen. Given the known importance of IL-22 in orchestration of
mucosal immune responses, we further examined the lung. Elevated
pulmonary virus load was associated with a reduced infiltration of
neutrophils during acute infection. The role that neutrophils play in
MCMYV infection will be discussed. In summary, we demonstrate for
the first time that IL-22 affords protection from a viral infection.

357
Cytokine requirements in models of inflammatory bowel disease

C. Pearson,* S. Tung,Jr B. Seddon’ & F. Powrie*

*Division of Experimental Medicine, University of Oxford, Oxford, UK,
TImmune Cell Biology, National Institute for Medical Research, London,
UK

The increasing prevalence of inflammatory bowel diseases in the de-
veloped world reinforces the need to understand the mechanisms that
lead to onset of inflammation in the gut. Genome-wide association
studies showed a correlation between a SNP in the IL-23 locus and
IBD. IL-23 is a pro-inflammatory cytokine that maintains IL-17-pro-
ducing effector T cells which can cause pathology. However, mouse
models where no T or B cells are present can still develop colitis in an
IL-23-dependent manner, indicating that IL-23 can also act on innate
cells of the immune system to drive disease, and we previously showed
that a population of IL-23-responsive innate lymphoid cells (ILCs)
could drive inflammation. Similar to lymphoid tissue inducer cells,
these ILCs express receptors for several of the gamma chain family of
cytokines, including IL-7, IL-2 and IL-15, many of which are typically
considered important for cell survival.

To understand the other cytokine requirements of ILCs we have
used models of innate pathology where gamma chain cytokines were
modulated, and investigated the effects on colitis. Interestingly,
different models of colitis showed different dependence on gamma
chain cytokines. Removal of IL-7 or IL-15 signals affected the pro-
inflammatory cytokine profiles in the gut, but in alternative ways. ILCs
also responded differentially to gamma chain cytokines. Our results
suggest a complex network of cytokines regulates colitis and that
‘homeostatic’ cytokines can play an additional role in enhancing the
pro-inflammatory cytokine mileau associated with IBD.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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The role of infective and inflammatory factors (CCR2, CX3CR1 and
RANK) in peripheral arterial disease (PAD) of the lower limb in
diabetic and non-diabetic patients

R. Zamin,*' L. Filgueira* & P. Norman®

*Anatomy and Human Biology, University of Western Australia,
Crawley, WA, Australia, TAnatomy, University of Malaya, Kuala
Lumpur, Malaysia, *Surgery, University of Western Australia, Crawley,
WA, Australia

Atherosclerosis and calcifying changes of the arterial wall are the pre-
dominant pathologic features associated with inflammation in peripheral
arterial disease (PAD). The cause of PAD is not known but a number of
infective bacterial agents have been associated with arterial diseases. Our
study focused on detecting the presence of Chlamydia Pneumoniae and
Mycoplasma Pneumoniae, as well as on expression of pro-inflammatory
receptors, including CCR2, CX3CR1 and RANK in pathological arteries.
CCR2 is considered as an early marker for atherosclerotic changes, while
CX3CR1 may promote smooth muscle cells proliferation. RANK, how-
ever, may be involved in arterial calcification.

Arterial samples (n = 31) were collected from 10 amputated limbs
due to severe PAD and assessed for the presence of infective agents and
inflammatory markers using immunofluorescence microscopy. Pri-
mary smooth muscle cell lines were established and used for detection
of pro-inflammatory chemokine receptors with and without LPS
activation using flowcytometry.

For all study subjects, the entire arterial sample showed athero-
sclerotic changes, as well as evidence of one or both bacterial infection.
PAD samples derived from diabetic patients (6/10) displayed more
severe lesions with calcification. CCR2 was not present in any of PAD
samples and also minimally induced by activation with LPS. Both
RANK and CX3CR1 surface expression were enhanced with LPS
activation and these receptors were found to be expressed in tissue
samples.

Our studies suggest a role of bacterial infections inducing
inflammatory changes in PAD lesions. The presence of RANK and
CX3CR1 are consistent with the calcification and atherosclerotic
features present in the samples.

386
Identification of a dominant T cell subpopulation in the uterine
horn during postpartum remodelling

R. S. Oldham,*" F. M. Menzies,*" R. J. B. Nibbs* & S. M. Nelson’
*Institute of Infection, Immunity & Inflammation, University of Glasgow,
Glasgow, UK, "School of Medicine, University of Glasgow, Glasgow, UK

Extensive uterine remodelling in humans is essential after birth to ensure
future reproductive health. We have previously demonstrated that labour
isassociated with an extensive inflammatory influx, and sought to further
characterise the cellular and chemokine profiles during the resolution
phase. Time mated wild type mice were assessed duringlabour and then in
the post-partum period onday 1, day 4, day 7 and on completion of several
breeding cycles. qPCR characterisation of cell specific markers demon-
strated that T cell specific markers initially increased on day 1 postpartum
and attained peak levels on day 4 with maintenance thereafter. Macro-
phage markers, F480 and CX3CR1, demonstrated similar increases, while
theneutrophil marker Gr1, declined from the peakaattained duringlabour,
with further decreases thereafter. Temporal analysis of chemokine re-
ceptor expression demonstrated a contemporaneous postpartum in-
crease in CCR2 and its ligand CCL3. Flow cytometry was used to further
characterise T cellsin the uterine horn, cervixand peripheral tissues. There
was a substantial increase in uterine and cervical CD45" cells and
CD45" CD3"cells on day 1 postpartum. Further characterisation de-
monstrated that these were principally of the CD3"CD4~CD8~ pheno-
type, with associated increases in proportion of these cells in the

circulation. Assessment of fluorescent CCL2 uptake suggested potential
presence of CCR2 on these CD3"CD4 CD8™ cells. Repeat analysis in
CCR2 deficient mice on day 1 post-partum demonstrated equivalent
uterine expression suggesting that alternative pathways were responsible
for trafficking of this dominant T cell population which potentially has a
unique regulatory role in the genital tract.

387
CXCR3 dependant recruitment and CCR6 mediated positioning of
Th1z and Tc17 in hepatic inflammation

Y. H. Oo,* V. Banz,’ D. Kavanagh,i E. Liaskou,* E. Humphreys,* D.
Withers,> G. Reynolds,* S. G. Hubscher,* N. Kalia,* P. Klenerman,’
B. Eksteen* & D. H. Adams*

*Centre for Liver Research ¢& NIHR BRU, University of Birmingham,
Birmingham, UK, "Department of Visceral Surgery and Medicine, Berne
University Hospital and University, Bern, Switzerland, *Centre for
Cardiovascular Sciences, Birmingham, UK, SMRC Centre for Immune
Regulation, University of Birmingham, Birmingham, " Peter Medawar
Building for Pathogen Research, Nuffield Department of Clinical
Medicine, University of Oxford, Oxford, UK

Introduction: Th17&Tc17 are distinct lineages of T lymphocytes im-
plicating autoimmunity, bacterial infections in murine models and
human diseases. However little is known about phenotype of liver
infiltrating (LI) Th17&Tc17 cells, recruitment mechanism, positioning
in the liver.

Methods: Human LI lymphocytes were isolated from explanted liver
tissue. LI-Th17&Tc17 cells frequencies, chemokine receptors expres-
sion, and cytokine secretion assessed ex-vivo by flow cytometry,
distribution in tissue determined using immunohistochemistry.
Recruitment was studied in-vitro using flow-adhesion assay, in-vivo
by IVM in ConA&CCL4-murine liver injury. Migration was investi-
gated by transwell chemotaxis assay.

Results: Inflamed human liver contains a higher proportion of LI-IL-
17 cells comprising 3% of T cells infiltrate with associated neutrophils.
LI-Th17&Tc17 were restricted to CD161"8" CD45RO, express RORc,
IL-23 receptor and secrete IL-17&22, IFN-g. Human Th17/Tc17 cells
and recruitment via sinusoids is dependent on CXCR3, ICAM-1,
VCAM, and VAP-1. Murine Th17 cells recruitment was investigated by
IVM and CXCL-10 block inhibits recruitment. LI-IL-17 cells were
detected around intrahepatic bile ducts. CCR6 ligand, CCL20 was
restricted to bile ducts and cytokines stimulated human cholangiocytes
secrete CCL20 which regulates in-vitro migration of cells towards
cholangiocytes. Confocal microscopy detected LI-IL17 resides closely
with regulatory T cells.

Conclusion: We report a novel subset of intrahepatic Th17&Tc17
subset cells. CXCR3 is critical in recruitment via hepatic sinusoid to the
inflamed liver in both human and murine model whereas functional
CCR6 localises to the inflamed intrahepatic bile ducts, which secrete
CCL20. These IL-17 secreting cells also link the innate and adaptive
immunity by recruiting neutrophils to site of inflammation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Immune cellular response to Dermanyssus infestation in poultry
birds

A. A. Jozwik,* D. Harrington,"t’i K. Robinson® & O. A. E. Sparagano*
*Northumbria University, Newcastle Upon Tyne, UK, "Newcastle
University, Newcastle Upon Tyne, UK, *Animal Health and Veterinary
Laboratories Agency, Surrey, Nottinghamshire, UK, $Nottingham Uni-
versity, Nottinghamshire, UK

Dermanyssus gallinae is a haematophagous ectoparasite of bird and
mammals including humans. The objective of the current study was to
determine the initial immune response in poultry birds exposed to
Dermanyssus gallinae by measuring mRNA expression.

Mite chambers were secured to birds in two treatment groups (12
birds/group), Control and Infested. Controls received no mites, whilst
infested birds received 200 unfed female D. gallinae on Day 0. Mites
were removed on Day 1 or 2 and birds were euthanased on Days 1, 2
and 5. The expression of Th1 (IFN-y and IL-18), Th2 (IL-10 and IL-13)
and pro-inflammatory cytokines (IL-6 and CXCLi2 (the avian
equivalent of IL-8) in spleen samples from three out of four birds/
group at each time point was determined by semi-quantitative PCR.

IFN-y, IL-18, IL-6 and CXCLi2 expression was increased slightly on
Day 1 (1.79, 1.45, 1.26, 1.28, respectively), whilst on Day 2 the
expression level of these cytokines was reduced to below that of the
Control group (0.53, 0.61, 0.85, 0.54, respectively). On Day 5, IEN-y,
IL-18, IL-6 expression was elevated (1.13, 1.10, 2.43, respectively)
whilst CXCli2 was the same between groups (1.04).

Data suggest that D. gallinae feeding stimulates Thl and pro-
inflammatory cytokines initially followed by their subsequent down
regulation.

418
Identification of putative biomarkers in cancer therapy

E. Kaminska,* K. Bodman-Smith,” G. Coulton, A. Dalgleish* & M.
D. Bodman-Smith*

*Infection and Immunity, St George’s University of London, London, UK,
"Health and Medical Sciences, University of Surrey, Guildford, UK,
tMedical Biomics Centre, St George’s University of London, London, UK

A recent clinical trial of dendritic cell (DC) vaccination in late stage
melanoma has shown elevated markers of inflammation in the serum
of patients not responding to therapy. Additional biomarkers have
been identified using in silico methods, which are linked to in-
flammation and have immuno-modulatory abilities.

Briefly, pre-vaccination sera were analysed for a large range of
inflammatory molecules using cytometric bead array technology.
Increased levels of apoC3, TNF «, SCF, MiP1 « and IL-12p40 were seen
in patients not responding to the therapy. An in silico platform was
then employed to identify additional novel biomarkers. Using Ariadne
Pathway Studio software we identified a number of potential markers
with a high level of connectivity between identified inflammatory
markers and their regulators. One of these putative markers,
Apolipoprotein E (ApoE) was then assayed in the patient serum using
ELISA and shown to be significantly increased in the non-responding
patients compared to the responders.

ApoE has been shown to modulate immune cell function and to
regulate tumour progression. ApoE mediates antigen presentation by
DC to NKT cells and has been shown to protect again LPS mediated
sepsis. ApoE self-derived peptides can induce monocytes differentia-
tion into DCs and enhance T cell response.

This project has used an in silico methodology to predict potential
biomarkers of DC vaccination responsiveness in tumour bearing
patients. One new predicted potential molecule has been shown to be
increased by conventional immunological methods validating this
approach to biomarker discovery.

Abstracts

420
The response to IL-7 re-emphasises the adaptive responsiveness
of Il-17-producing gamma delta T cells

M.-L. Michel,*" D. J. Pang,:t J. F. Neves," D. J. Penningtoni & A. C.
Hayday*

*Cancer Research UK, London, UK, "'King’s College London, London,
UK, *Queen Mary University of London, London, UK

Gamma/delta T cells include IFN-g-producing CD27+ (gd27+) and IL-
17-producing CD27- (gd27-) subsets that are largely pre-pro-
grammed in the thymus. Since IL-17 provision by gamma/delta cells
critically regulates IL-17 production and other inflammatory functions
of alpha/beta T cells, it becomes important to elucidate factors re-
spectively promoting gd27— versus gd27+ cell development and/or
enrichment. Here we identify the cytokine, IL-7, as a significant reg-
ulator of IL-17-producing (gd27-) cells, both in the thymus and in
lymph nodes, where the cells show evidence for constitutive exposure
to IL-7. This is not the case for IFN-y-producing (gd27+) cells. Thy-
mocytes assume the distinctive phenotype (CD127", CD44hi, ICOShi)
of lymph node (LN) IL-17-producing gamma/delta cells, being selec-
tively enriched by IL-7. Thereafter, the full functional maturation of
such gamma/delta cells can be realized by IL-7 and TCR-agonists in
combination. These findings add substantively to an emerging role for
IL-7-TCR collaboration in shaping T cell repertoires, have implications
for rapid responsiveness within the lymphoid stress-surveillance
compartment, and re-emphasise the potential adaptive responses of
gamma delta cell subsets that are too commonly assigned to an ‘innate-
like’ classification.

423
IL-33 modulates the expression of human beta defensin-2 in
human primary keratinocytes

A. Alase,* J. Seltmann,” T. Werfel” & M. Wittmann*"

*Institute of Molecular and Cellular Biology, University of Leeds, Leeds,
UK, "Department of Dermatology and Allergology, Hannover Medical
School, Hannover, Germany

IL-33 is a member of the IL-1 family and has been implicated in
allergic diseases such as atopic dermatitis and asthma. It is involved
in the induction pro-allergic mediators in mast cells and basophils.
The principal Th2 cytokine IL-4, found highly expressed in acute
allergic eczema, is known to downregulate human beta defensin-2
(HBD-2) expression in human keratinocytes. A reduced production
of HBD-2 has been linked to increased Staphylococcus aureus super-
infection in patients suffering from atopic dermatitis. The purpose
of this study was to investigate the effect of IL-33, which is asso-
ciated with Th2 driven allergic inflammation on the expression of
HBD-2 in human keratinocytes. HBD-2 expression by stimulated
keratinocytes was measured by qRT-PCR and ELISA. Our results
showed that TNFo and serum are both potent inducers of HBD-2
but the effect of serum was stronger. IL-33 significantly down-
regulated heat- inactivated serum-induced HBD-2 on the mRNA
and protein levels. The downregulatory capacity of IL-33 was found
to be 1.5 to two-fold weaker than IL-4. Interestingly, IL-33 failed to
inhibit TNFa-induced HBD-2 expression. We have demonstrated the
ability of serum to effectively induce HBD-2 and the ability of IL-33
to down-regulate the induced HBD-2. The signalling pathways un-
derlying the contrasting effects of IL-33 on serum versus TNFa-
induced HBD-2 needs to be elucidated in further studies. Our data
suggest that IL-33 can significantly contribute to the decreased ex-
pression of HBD-2 in acute eczematous reactions clinically char-
acterised by spongiosis and oozing - thus indicative for contact of
the epidermis with serum components.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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IL-33 renders mast cells unresponsive to TLR ligands by inducing
IRAK1 degradation

H. Sandig,* C. Jobbings* & S. Bulfone-Paus*’

*School of Translational Medicine, Manchester University, Manchester,
UK, *Department of Immunology and Cell Biology, Research Center
Borstel, Borstel, Germany

Mast cells are located in tissues close to the environment and as
such it is important that their response to TLR ligands is tightly
regulated to avoid unnecessary activation. Here we show that pre-
treatment of bone marrow derived mast cells with the epithelial cell
product, IL-33, renders the cells insensitive to LPS and PGN. Re-
sponsiveness to antigen is retained and to some degree enhanced by
pre-treatment with IL-33, suggesting that the effect is specific to the
TLR/ILIR pathway. The inhibition of the LPS response is dependent
on ST2, the IL-33 receptor, and is mediated by the degradation of
the kinase IRAK1, which is part of the TLR/ILIR signalling pathway.
IL-33 potently causes rapid IRAK1 degradation which is sustained
for at least 24 h in mast cells, whilst the cytokine does not affect
IRAK1 levels in macrophages. IRAK1 is known to have a redundant
role in macrophage LPS signalling, but in contrast we show that it is
required for TLR4 signalling in mast cells. LPS pre-treatment of
mast cells also leads to IRAKI degradation and insensitivity to
further LPS treatment. We propose a hitherto unidentified role for
IL-33 in maintaining immune homeostasis by retaining mast cells in
an unresponsive state.

444

CD4+ T cells, recruited via CXCL10 and CXCR3 interactions mediate
chronic skin GVHD and distinguish acute from chronic disease
post allogeneic stem cell transplantation

J. Croudace,* C. F. Inman,* B. Abbotts,* S. Nagra,Jr R. Malladi,*
C. Craddock” & P. Moss*

*School of Cancer Sciences, University of Birmingham, Birmingham, UK,
Centre for Clinical Haematology, Queen Elizabeth Hospital, Birming-
ham, UK

Chronic Graft versus host disease (cGVHD) remains a major cause
of morbidity and mortality following allogeneic stem cell trans-
plantation (SCT) affecting up to 60% of patients who survive
100 days post transplant. Novel therapies for the treatment of
cGVHD are required. As cGVHD exhibits tissue-specific pathologies
the chemokine-receptor axis may present a potential therapeutic
target for the treatment or management of disease. We therefore
analysed a panel of chemokines in the serum of SCT patients with
(n = 40) and without (n = 18) ¢cGVHD. Chemokine receptor ex-
pression was then assessed in both peripheral blood and in fresh
4 mm skin punch biopsies using nine colour flow cytometry.

CXCL9, 10 and 11 were significantly associated with cGVHD of the
oral mucosa, skin and eye, and with pulmonary cGVHD respectively. In
particular CXCL10 was elevated fold—fold in chronic skin disease
(P <0.05). CD4 T cell expression of the CXCLI0 specific receptor
CXCR3" was reduced in the peripheral blood of patients with cGVHD
from 23% of CD4+ T cells to just 5% (P = 0.02, n = 5), whilst CD4+,
effector memory (EM), and CXCR3+ T cells were increased in the skin.
Thus CD4+ EM CXCR3+ T cells are recruited to the skin during cGVHD.
Elevation of CD4+ cells was not identified in patients with acute disease
and distinguished acute from chronic disease. CXCL10 thus represents a
specific chemokine which could be targeted to prevent or treat the
symptoms of cGVHD of the skin, whilst CD4 tissue expression offers a
novel method by which to diagnose acute from chronic disease.

450
Innate and adaptive interleukin (IL)-17 responses provoked by
chemical allergens: a comparison of two mouse strains

M. D. Hayes, I. Kimber & R. J. Dearman
Faculty of Life Sciences, University of Manchester, Manchester, UK

The T helper (Th) 17 cytokine family, expressed by Th17 cells in
adaptive immune responses, plays pivotal roles in autoimmune and
allergic diseases. However, several innate sources have also been de-
scribed, including y0 T cells. We have evaluated the kinetics of che-
mical allergen-induced Thl7 cytokine expression in BALB/c and
C57BI6 strain mice. Mice were exposed topically to the contact allergen
2,4-dinitrochlorobenzene (DNCB), the respiratory allergen trimellitic
anhydride (TMA), or to vehicle alone. At selected time points single
cell suspensions of draining lymph nodes were cultured and analysed
for cytokine production and for phenotypic marker expression. A
single exposure to either allergen resulted in transient up-regulation of
Th17 cytokines in both strains. Maximal levels were observed at 6 and
48 h following exposure to DNCB and TMA, respectively. After re-
peated exposure under conditions where DNCB and TMA stimulate
polarised Thl and Th2 cytokine phenotypes, respectively, IL-17 pro-
duction indicative of an adaptive immune response was recorded for
DNCB-activated cells only. Interestingly, innate IL-17 levels were 30
times higher in BALB/c compared with C57Bl6 mice, and higher fre-
quencies of CD27~ 73 T cells and of CD27" 75 T cells were recorded in
BALB/c and C57Bl6 mice, respectively. It has been reported previously
that CD277yd T cells express preferentially IL-17 whereas CD27y5 T
cells secrete interferon-y. These data suggest strongly that the lack of
vigorous IL-17 production during the acute (innate) response in
C57Bl6 mice (presumably elaborated by yo T cells) affects the sub-
sequent adaptive Th17 response to chemical contact allergens.

456
Toll-like receptor ligand-induced stimulation: comparisons of the
XS106 skin dendritic cell (DC) line and bone marrow-derived DC

L. Eaton, I. Kimber & R. J. Dearman
Faculty of Life Sciences, University of Manchester, Manchester, UK

Langerhans’ cells (LC) are epidermal dendritic cells (DC). After en-
counter with antigen in the skin, LC, in addition to dermal DC (dDC),
migrate to the lymph nodes and initiate an immune response. Toll like
receptor (TLR) ligands were used to stimulate XS106 cells, a DC cell
line isolated from murine epidermis, and bone marrow-derived DC
(BMDC) from BALB/c strain mice. Surface expression of membrane
markers MHC Class II, CD80, CD86 and CD40 on XS106 cells and
BMDC was analysed by flow cytometry. Chemokine (type 1-
[CXCL10] and type 2- [CCL17 and CCL22] associated) production
was analysed by ELISA. Both BMDC and XS106 cells responded to type
2 TLR ligands peptidoglycan and flagellin by up-regulation of mem-
brane marker expression. However, only BMDC up-regulated mem-
brane marker expression after stimulation with CpG and R-848, TLR
ligands that are associated with a type 1 phenotype. BMDC responded
to type 1 and type 2 TLR ligands by up-regulating type 1- and type 2-
associated chemokine production, respectively. In contrast, XS106 cells
failed to up-regulate production of CXCL10 after stimulation with
CpG or R-848. In addition, XS106 cells expressed constitutively high
levels of type 2-associated chemokines, which was further enhanced by
culture with peptidoglycan and flagellin. The TLR ligand response
pattern demonstrates that XS106 cells display a preferential type 2
phenotype, similar to that reported for LC. Future experiments will
address whether in vivo or ex vivo purified LC can respond to CpG and
R-848.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Platelet activating factor receptor expression in IL-23 stimulated
cells

M. Braitch,* A. Fahey,* D. Barakat,* L. Showe,” M. Myhailo,T L.
Edwards,* L. Latif,’ S. Fox,® A. Robins' & C. Constantinescu*
*Academic Division of Clinical Neurology, University of Nottingham,
Nottingham, UK, "Biology Division, The Wistar Institute, Philadelphia,
PA, USA, *Department of Biomedical Sciences, University of Nottingham,
Nottingham, UK, *Division of Cardiovascular Medicine, University of
Nottingham, Nottingham, UK, Division of Molecular and Clincal
Immunology, University of Nottingham, Nottingham, UK

Introduction: Platelet activating factor (PAF) mediates immune re-
sponses and its role has been implicated in autoimmunity. Our mi-
croarray studies revealed that PAF receptor was significantly
upregulated by IL-23 but down regulated by IL-12. IL-12 is a pro
inflammatory cytokine produced by antigen presenting cells and is
recognized as the major inducer of Th1 cells that produce IFN-gamma.
IL-23 is produced by activated macrophages and dendritic cells it
supports the expansion of T cells that produce large amounts of IL-17.
Methods: Quantitative PCR was used to assess the expression of PAF-
R on activated T blasts which were stimulated with IL-23. The
expression of PAF-R on T-blasts was analyzed by flow cytometry. We
investigated whether PAF-R on activated T blasts was functional by
measuring the ability of cells to respond to PAF. Western blots were
performed to observe if PAF activated JAK2 in T cells.

Results: The gpcr results revealed that PAF-R mRNA expression was
unregulated by IL-23 and down regulated by IL-12. PAF-R expression
was significantly higher on PBMC from Multiple Sclerosis patients in
comparison to healthy controls. Intracellular calcium induction by
PAF on T cells was enhanced by IL-23. Western blot analysis for JAK2
showed significant upregulation of JAK2 by PAF.

Conclusion: PAF-R is expressed as a functional receptor on activated
T cells and this expression is enhanced by IL-23. Since IL-23 is
important in Thl7 cell development and expansion in future
experiments we are aiming to reveal co-expression of PAF-R/IL-17
and investigate if IL-17 secretion is enhanced by PAF.

470

The effect of platelets and placental microparticles on cytokine
profiles during in vitro leucocyte culture for de novo anti-human
platelet antigen (HPA)-1a production

J. L. Eastlake & B. M. Kumpel
Immunomodulation, IBGRL/BITS, NHS Blood and Transplant, Bristol,
UK

Placental syncytiotrophoblast microparticles (STMP) expressing fetal
antigens, are shed throughout pregnancy into maternal blood. Neo-
natal alloimmune thrombocytopenia (NAIT) is due to maternal anti-
bodies to fetal platelet antigens of paternal origin. Anti-HPA-la,
commonly implicated, targets a polymorphism on CD61, that is pre-
sent on STMP and potentially responsible for primary immune re-
sponses in NAIT. To investigate this an in vitro culture system to
generate de novo anti-HPA-1a is being developed.

In vitro immunisation of naive HPA-1blb, HLA-DRB3*0101
leucocytes with HPA-la+ STMP and/or platelets was performed. A
slow spin ‘STMP’ and an ultracentrifuged ‘100 g’ preparation of
placental vesicles were generated from term placenta. Monocyte
derived dendritic cells were immunised with antigen, matured, then
cultured with CD4+ and B/CD4- cells for 30 days. Culture super-
natants were screened for 17 cytokines using multiplex bead
immunobased assays analysed by Luminex and anti-HPA-1a by PIFT
and/or MAIPA. Proliferation assays were performed to determine
optimal antigen concentrations for immunization.

Abstracts

The most predominant cytokines were: IL-6,-8,-12,-13 and TGF-f
with very low levels of IL-1b, -2, -5, -10 and IFN-y. No IL-15, -17, -21
or IFN-o were detected. IL-4, GM-CSF and TNF-« were found at levels
correlating with supplemented media. In all cases, increased levels of
cytokines were seen with the addition of antigen with the exception of
IL-13, where levels decreased. Hundred gram were the most
stimulatory, followed by STMP and platelets. Platelets gave an
equivalent or greater response for IL-6 and -8 yet caused the greatest
level of suppression of IL-13. PBMC proliferation showed dose
responses to antigen, with optimal stimulation at 40—60 mg/ml
protein.

497
IL-7 drives an early Th17 environment upon respiratory viral
challenge

J. Dodd, E. Nickson & P. Openshaw
Respiratory Medicine, Imperial College, London, UK

IL-7 is a cytokine of great therapeutic potential as a treatment in
chronic diseases due its ability to promote survival of both naive and
memory T cells. IL-7 therapy is well tolerated in primates with no
detectable side effects and several clinical trials are underway to
characterize the therapeutic benefits of IL-7 administration in HIV and
cancer patients. However, little is known about its role in immunity to
acute respiratory infections. Respiratory syncytial virus (RSV)
bronchiolitis is the most common single cause of infantile hospitali-
zation in the western world and we investigated the effect of IL-7 in
RSV infection of mice. Responses to a recombinant RSV A2 strain
engineered to express the murine II7 gene (RSV/IL-7) were compared
to WT RSV A2. Challenge with the RSV/IL-7 vector enhanced both
early (d2 p.c) and late (d7 p.c) pathology and viral clearance. The
increase in early pathology is attributable to increased NK cell re-
cruitment and activation, whereas increased CD4 T cell recruitment
and activation is associated with later weight loss. Infection with RSV/
IL-7 was also associated with an early Th17 response in the lung with
increased IL-6, IL-17, IL-22, and MIP-3a production by y6 and CD4 T
cells. The Th17 response correlates with the presence of IL-7, as a Thl-
biased response dominates by d7 p.c.

In conclusion, IL-7 boosts T-cell-mediated pathology during RSV
infection by enhancing the innate and adaptive T cell response. This
has significant implications for the use of IL-7 as part of a therapy or
vaccine against respiratory infections.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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504
Suppressor of cytokine signaling 3 (S0CS3) enhances
TLR5-induced TNFa« expression in intestinal epithelial cells

L. Thagia, E. Smith & R. J. Rigby
Biomedical and Life Sciences, Lancaster University, Lancaster, UK

Inflammatory bowel disease (IBD), comprising Crohn’s disease and
ulcerative colitis, involves destruction of the epithelial lining of the
intestine and increased pro-inflammatory cytokine production. SOCS3
is a negative regulator of pro-inflammatory cytokine (IL-6 and TNFo)
signalling in intestinal epithelial cells (IEC), but IEC SOCS3 expression
is enhanced in IBD. We investigated the effects of SOCS3 up-regula-
tion upon IEC cytokine expression in response to microbial and in-
flammatory stimuli.

Stably transfected SW480 colonic epithelial cells over-expressing
SOCS3, and controls, were used to assess cytokine expression following
TLR3, TLR4, and TLR5 ligation using qPCR.

Flagellin (TLR5) and LPS (TLR4), but not Poly I:C (TLR3),
treatment was shown to cause an increase in TNFo mRNA. When IEC
over-expressed SOCS3, this resulted in enhanced TNF« expression in
response to flagellin. All microbial ligands reduced the expression of
TGEFp in both SOCS3 over-expressing and control IEC.

These studies suggest that increased expression of epithelial SOCS3
may be contributing to the increased production of pro-inflammatory
TNFo associated with IBD.

510
Role for IL-25 in hepatic and pulmonary fibrosis

E. Hams,* J. Barlow,” A. McKenzie' & P. Fallon*
*Trinity College Dublin, Dublin, UK, TMRC Laboratory of Molecular
Biology, Cambridge, UK

IL-25, a member of the IL-17 family, and its receptor IL-17BR are
important in the genesis of type 2-medated responses to parasitic in-
fection and allergic-like inflammation. Blocking IL-25 results in de-
creased inflammation in mouse models of asthma and colitis while
administration of exogenous IL-25 can impair M1 and induce M2
macrophages in murine models of renal injury.

To assess the role of IL-25-mediated signalling in acute and chronic
type 2 inflammation we used Schistosoma mansoni infection as a
model. Schistosoma mansoni infection evokes a type-2 mediated
granulomatous pathology in mice. WT, IL-25 and IL-17BR deficient
mice were infected with S. mansoni and inflammatory responses
monitored during acute (8 weeks) and chronic (14 weeks) stages of
infection. Both IL-25""" and IL-17BR™'~ mice showed aberrant type 2
responses with smaller hepatic granulomas and attendant decreased
collagen deposition. To dissect this further we used the synchronous
schistosoma egg pulmonary granuloma model. Mice were injected with
isolated S. mansoni eggs and granuloma formation in the lung analysed
following primary and secondary, sensitized mice, challenge. IL-25"'~
and IL-17BR™"~ mice showed decreased granuloma size, accompanied
by a reduced cellular infiltration and type 2 cytokines in the lungs as
well as reduced pulmonary fibrosis. These data suggest a role for the
IL-25 in fibrosis in both the lung and liver. Data on the underlying
mechanism will be presented.

511
RGS-1 in intestinal T cell trafficking and responsiveness

L. Deban,*" D. L. Gibbons,” L. Abeler-Dérner,”* T. Raine,’ I.-Y.
Hwang, ' A. Jandke,* M. Wencker,*" C. E. Rudd,® P. M. Irving,+ J. H.
Kehrl" & A. C. Hayday* "

*Cancer Research UK, London, UK, "'King’s College London, London,
UK, *National Institute for Health Research, London, UK, SUniversity of
Cambridge, Cambridge, UK, INational Institutes of Health, Bethesda,
MD, USA

Few clear mechanisms have been defined by which the regulation of
gut T cell responses may be distinguished from systemic T cell reg-
ulation. In addition, how lymphocytes selectively respond to chemo-
tactic signals in the gut is poorly understood. Regulator of G protein
signalling-1 (RGS1) might be a key regulator of T cell trafficking in the
gut based on its conspicuously high expression in gut-associated T
cells. Our data shows that RGS1 is elevated in human and mouse gut T
cells compared to peripheral T cells. RGS1 gain-of-function pro-
foundly reduces T cell migration to lymphoid homing chemokines,
whereas RGS1 depletion selectively enhances directional chemotaxis in
gut T cells. RGS1 levels are further elevated in T cells derived from
inflamed gut and the colitogenic potential of Rgs1-deficient T cells was
significantly reduced in CD4"CD45RB™ T cell transfer model of colitis.
Stimulation of gut T cells isolated from RAG2™'~ mice injected with
either Rgs1™~ or WT T cells induced similar cytokine production,
suggesting that RGSI represses T cell egress from the gut, possibly to
sustain local immunoprotection and/or immunoregulation vis-a-vis
commensals. Ongoing work aims to further discern to what degree
RGS1 contributes to the unique state of rapidly responsive in-
traepithelial lymphocytes. In sum, RGS1 emerges as a novel, site-spe-
cific T cell regulator that may prove an effective clinical target, in
particular in diseases where T cells become sequestered and with which
RGS1 has been associated in genome wide association studies, namely
celiac disease, multiple sclerosis and type I diabetes.

577
IL-21 downregulates T cell IL-2 production and impairs Treg-
mediated immune regulation

K. Attridge,* C. J. Wang,* L. Wardzinski,* L. Clough,* R. Kenefeck,*
M. Kopf' & L. S. K. Walker*
*University of Birmingham, Birmingham, UK, "ETH, Ziirich, UK

Cytokines not only shape the compartment size of lymphocyte po-
pulations, but can also influence the effectiveness of Treg-mediated
suppression. A clear example of this is provided by IL-21 that we have
shown can potently counteract the ability of Treg to control conven-
tional T cell responses. Accumulating evidence suggests a key role for
IL-21 in autoimmune conditions such as type-1 diabetes; indeed IL-21
is upregulated in the DO11 x rip-mOVA mouse model of autoimmune
diabetes and ablation of IL-21 signalling in NOD mice is known to
protect from diabetes. The ability of IL-21 to counteract Treg sup-
pression may represent one mechanism by which this cytokine pro-
motes autoimmunity. To further explore this phenomenon, we have
dissected which cell type is the target for IL-21 during the release from
Treg-mediated suppression. We show that IL-21 counteracts Treg
suppression by acting on conventional T cells and that this is asso-
ciated with inhibition of IL-2 production. Despite IL-2 deprivation,
conventional T cell responses proceed unimpaired since IL-21 can
substitute for IL-2 as a T cell growth factor. However IL-21 fails to
substitute for IL-2 in maintaining the Treg population. Thus IL-21
signaling in conventional T cells alters Treg homeostasis by decreasing
IL-2 availability. These data demonstrate that IL-21 and IL-2 can have
overlapping roles in promoting conventional T cell responses but play
distinct roles in controlling Treg homeostasis and function.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Induction of Interleukin-10 expression by the commensal flora

J. Bollrath,* M. Barnes,” A. Johnson,* H. Waldmann, R. Flavell,® S.
Hori, ' K. Maloy"t & F. Powrie*

*Translational Gastroenterology Unit, University of Oxford, Oxford, UK,
"Department of Microbiology and Immunology, University of California,
San Francisco, San Francisco, CO, USA, *Sir William Dunn School of
Pathology, University of Oxford, Oxford, UK, *Department of Immuno-
biology, Yale University, New Haven, CT, USA, "Research Unit for
Immune Homeostasis, Yokohama, Japan

Interleukin-10 (IL-10), a pleiotropic cytokine, is a crucial anti-in-
flammatory mediator playing a non-redundant role in the intestine.
The importance of this cytokine has been illustrated by knock-out mice
which develop a lethal colitis in response to the normal colonic flora.
Recent studies have shown that IL-10 is predominantly expressed by
Foxp3" regulatory T-cells in the colonic lamina propria.

In this study we aimed at further characterizing the subset of IL-10
secreting Foxp3™ T-cells and at dissecting the mechanisms governing
their activation in the intestine.

Therefore we employed a novel double reporter mouse which
monitors IL-10 expression by co-expression of GFP and Foxp3
expression by co-expression of a non-functional human CD2 protein.
We and others could show that the induction of IL-10 expression
ulitimately depends on the commensal flora, as treatment with broad
spectrum antibiotics abrogated IL-10 expression. Conversely coloniza-
tion with Helicobacter hepaticus significantly enhanced the frequency of
Foxp3*TL-10" cells in the colonic lamina propria. We could show that
under steady-state conditions induction of IL-10 expression did not
depend on IL-2, IL-12, IL-15, IL-21 and IL-10 signaling itself. Using
TCR Vy-chain spectrotyping we show that IL-10" Foxp3™ cells
represent a broad array of specificities, this analysis did as well not
show an antigen specific skew after infection of the mice with
Helicobacter hepaticus.

610
Aberrant basal and TLR-stimulated expression of TSLP in
rheumatoid synovial fibroblasts

N. W. Kam,* M. Bombardieri,* A. Filer," C. Buckley'*' & C. Pitzalis*
*Experimental Medicine and Rheumatology, William Harvey Research
Institute, London, UK, Division of Immunity and Infection, College of
Medical and Dental Sciences, University of Birmingham, Birmingham,
UK

Background and aims: Thymic stromal lymphopoietin (TSLP) is an
interleukin-7-like cytokine, which strongly activated dendritic cells for
Th2 polarization. Previous collagen-induced arthritis model demon-
strated its role in exacerbating disease severity via T-cell dependent
mechanism. Here we investigated TSLP and its receptor (TSLPR) ex-
pression in the synovium of rheumatoid arthritis (RA) patients and in
rheumatoid synovial fibroblasts (RASF), in basal conditions and upon
stimulation with Toll-like receptors (TLR) ligands.

Methods: mRNA and protein (cytoplasmic and soluble) expression of
TSLP in RASF, osteoarthritis (OASF) and RA dermal fibroblasts
(RADF), stimulated with or without TLR2, TLR3 and TLR4 ligands,
was assessed by Tagman PCR (QT-PCR), immunocytochemistry and
ELISA. TSLP and TSLPR expression in 40 synovium of RA patients was
investigated by QT-PCR and immunohistochemistry.

Results: RASF and, to a lesser extent OASF, constitutively displayed
higher TSLP mRNA (approximately 8—16-fold) compared to RADF.
In vitro stimulation of TLR3 and TLR4, but not TLR2 on RASF led to
strong induction of TSLP mRNA expression (approximately 20-fold
increase with TLR3), which peaked early at 8 h. Cytoplasmic staining
of TSLP was increased in TLR3-activated RASF but not RADF, while
soluble TSLP was time-dependently released in the supernatant of
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TLR3-stimulated RASF (approximately 100 pg/ml) and undetectable
in RADF. TSLP mRNA was observed in all the RA samples examined
while TSLPR was significantly increased in patients with follicular
synovitis.

Conclusions: Overall, our data strongly support a pivotal role for
RASF in the dysregulated production of pro-arthritogenic/inflamma-
tory TSLP in the rheumatoid synovium, suggesting that the TSLP/
TSLPR pathway contributes to chronic inflammation in RA.

652
The role of monoclonal antibody affinity in mediating protection
against autoimmune inflammatory diseases

K. Dallenbach,* P. Maurer,* M. Kopf' & M. Bachmann*
*Cytos Biotechnology AG, Schlieren, Switzerland, TInstitute of Integrative
Biology, Molecular Biomedicine, ETH Ziirich, Ziirich, Switzerland

Monoclonal antibodies (mAbs) have recently emerged as new drug
modalities for the treatment of chronic inflammation. Indeed, blocking
cytokines using mAbs is an established disease-modifying therapy for
inflammatory diseases including rheumatoid arthritis. It is generally
assumed that mAbs need to have a high affinity for the target cytokine in
order to show efficacy. However, no conclusive studies have been con-
ducted which directly address this issue. To elucidate this question, we
generated a panel of mouse mAbs specific for Interleukin 17 (IL-17), all
of which potently neutralized the effects of this key mediator of
autoimmune inflammatory disorders in vitro. The variable regions of a
selected hypermutated high affinity anti-IL-17 antibody differed in three
amino acid residues compared to the likely progenitor. Back mutation to
germline sequence resulted in a 100-fold reduced affinity for IL-17. The
ability of these two antibodies, which recognize the same epitope with
different affinities, to block chronic inflammation was subsequently
tested in murine models of autoimmunity. The parental lead antibody as
well as the derived germline antibody were able to delay disease onset and
significantly reduced disease severity. These results indicate that the
affinity of germline cytokine specific antibodies may be sufficient for
protection against autoimmune inflammatory diseases.

669
Interleukin 33 induces CD4 Th2 and nuocyte effector responses via
the activation of mTOR signalling pathways

R. J. Salmond, A. Mirchandani & F. Liew
Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK

IL-33 is a member of the IL-1 cytokine family that promotes the effector
function of CD4 Th2 cells and innate immune cells including the recently
described innate helper cell / nuocyte population. IL-33 mediates its
biological effects via interaction with a specific receptor ST2 and has been
implicated in inflammatory pathologies including asthma, anaphylaxis
and autoimmunity. Therefore, an understanding of the signalling path-
ways that regulate IL-33-dependent responses may suggest new ther-
apeutic approaches to combat inflammation.

The mammalian target of rapamycin (mTOR) signalling pathway
regulates cell growth and proliferation and is inhibited by the
immunosuppressant macrolide rapamycin. We sought to determine the
role of mTOR in IL-33-dependent responses. IL-33 directly induced
mTOR activation in an ST2-dependent manner in CD4 Th2 cells and
lung-derived nuocytes. Furthermore, IL-33-dependent cytokine secre-
tion (IL-5and IL-13) by Th2 cells in vitro and nuocytes in vitro and in vivo
was inhibited by rapamycin. Furthermore, airway inflammation induced
by intranasal inoculation of mice with IL-33 was reduced by concomitant
administration of rapamycin. Together these data suggest an important
role for mTOR signalling in the biological effects of IL-33 mediated by
both CD4 Th2 cells and nuocytes in vivo.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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672

Virtual screening identifies a biologically active novel family of
CB2R selective compounds (with improved physicochemical
properties)

I. Christou,* M. Gianella-Borradori,’ A. Russell” & D. R. Greaves*
*Sir William Dunn School of Pathology, Oxford, UK, "Chemistry
Department, University of Oxford, Oxford, UK

The endogenous endocannabinoid system modulates inflammation
and immune responses. It consists of two G-protein-coupled receptors,
CBIR expressed in the central nervous system and CB2R expressed in
leukocytes. Activation of CBIR, but not CB2R, has psychoactive ef-
fects.

Aim: Identify novel selective CB2R ligands using virtual screening and
assess the effect of these novel CB2R agonists on macrophage CB2R
responses.

Methods: Conformers of a known selective CB2R agonist were
screened against 1 932 300 conformers of the MedChem library using
the programme ROCS. The screen’s hits were functionally assessed in a
hCB2R cAMP assay.

Results: A novel class of compounds was identified with sub-
micromolar CB2R activity. hCBIR/hCB2R affinity studies demon-
strated more than 10 compounds from this family are at least 1000-
fold selective for CB2R over CBIR. These compounds are being tested
in functional assays with primary murine macrophages and in in-vivo
inflammation models.

684

IL-10 production by apoptotic tumor cell-activated macrophages
requires signaling through TrkA - validation of an adenoviral RNAi
screen

S. Ley,* A. Weigert,* J.-K. Hériché,” B. Mille-Baker,” R. A. J.
Ia.nssen§ & B. Briine*

*Biochemistry 1, Faculty of Medicine, Goethe University, Frankfurt am
Main, Germany, "EMBL, Heidelberg, Germany, *BioFocus Ltd., Leiden,
The Netherlands, ° Galapagos BV, Leiden, The Netherlands

Tumor-associated macrophages (TAM) are a major supportive com-
ponent within neoplasms. Mechanisms of macrophage attraction and
differentiation to a tumor-promoting phenotype, characterized by
pronounced interleukin (IL-10) production, are ill-defined. Here we
aimed to identify signalling pathways that contribute to the generation
of TAM-like macrophages using an RNAi approach. Primary human
monocyte-derived macrophages were stimulated with apoptotic tumor
cell supernatants (ACM), which induce a TAM-like phenotype in
human macrophages characterized by production of IL-10, IL-6, IL-8
and repression of IL-12. Beforehand, macrophages were transduced
with the adenoviral shRNA SilenceSelect® library of GalapagosBV,
which aims at potential drug targets, and release of IL-10, IL-6, IL-8
and IL-12 was determined. We identified 108 gene involved in IL-10
production in response to ACM and observed a pronounced cluster of
targets regulating both IL-10 and IL-6. We validated the most pro-
mising target in detail, which is the nerve growth factor (NGF) re-
ceptor TrkA, whose role in immunity is slowly emerging.
Mechanistically, sphingosine-1-phosphate (S1P) release from apopto-
tic cells triggered src-dependent shuttling of cytosolic TrkA to the
plasma membrane via S1P receptors. Plasma membrane-associated
TrkA, which was activated by constitutively autocrine secreted NGF,
triggered PI3K/AKT and p38 MAPK signaling to induce IL-10. Inter-
estingly, TrkA-dependent signaling was also required for cytokine
production by myeloid cells isolated from primary murine breast
cancer tissue, indicating relevance in cancer-associated inflammation.
Our findings highlight a fine-tuned regulatory system including S1P-
dependent TRKA trafficking for executing TAM-like cell function
in vitro as well as in vivo.

695

Natural killer cells, cytotoxic and intraepithelial lymphocytes
depend for their development, maturation and functionality on
different levels of Interleukin-15 expression as well as cellular
sources

). K. Polansky,* Z. Orinska,* E. Duitman,’ T. Sparwasseri &

S. Bulfone-Paus*

*Immunobiology, Research Center Borstel, BorsteL, Germany, TInnate
Immunity, Research Center Borstel, Borstel, Germany, *Twincore,
Hannover, Germany

Aims: The c-gamma-chain cytokine interleukin (IL)-15 is known to
facilitate the maturation and survival of natural killer (NK) cells, cy-
totoxic T cells (CTLs) and gut intraepithelial lymphocytes (IELs).
Apart from stromal cells, CD11c+ dendritic cells have been shown to
express high levels of IL-15. The aim of our study was to assess the
specific and differential contribution of CD11lc+ cells to the IL-15-
mediated effect on target cell populations.

Methods: We analyzed the phenotype and immune status in a newly
generated set of transgenic mouse lines, in which IL-15 expression
originates exclusively from a CD11c-driven transgene. Importantly, the
transgenic IL-15 expression occurs at different levels which allowed the
correlation of IL-15 levels with different developmental and functional
maturation events in the target populations.

Results: Memory CTLs require low levels of CD11c-driven IL-15 for
full maturation and expansion. Differently, splenic NK cells displayed a
fully mature phenotype and increased frequencies only upon IL-15
overexpression. Yet, the IEL populations remained absent or strongly
reduced in all mouse lines.

Conclusions: IL-15 expressed by CDI1lc+ cells contributes to the
maturation and survival of several IL-15 dependent populations.
However, target populations require a specific level of IL-15 expression
with NK cells demanding higher levels than CTLs. Of note, both
populations could be fully reconstituted in numbers, even though IL-
15 expression was genetically restricted to CD11c+ cells. In turn, the
IEL populations in the gut seem to be dependent on IL-15 from other
sources, since even very high levels of CD11c-derived IL-15 could not
support their survival.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Using intravital microscopy to investigate the molecules that
regulate the homing of senescent neutrophils to the bone marrow
and their phagocytosis by bone marrow macrophages

N. Strydom,* C. Lo Celso,” M. Scott” & S. Rankin*
*Leukocyte Biology, London, UK, '*'Imperial College London, London, UK

Neutrophils are released from the bone marrow into the blood, where
they have a half-life of about 6.5 h in man. As they age, circulating
neutrophils up-regulate their cell surface expression of CXCR4 and
home back to the bone marrow where the CXCR4 ligand, CXCLI12 is
constitutively produced by bone marrow stromal cells. Although the
biological significance of this process is not clear, it has been shown
that aged neutrophils are phagocytosed by bone marrow macrophages,
suggesting a novel route for the clearance of apoptotic neutrophils
during homeostasis. This project aims to develop a methodology to
visualize the homing of senescent neutrophils to the bone marrow in
real time, in vivo, using intravital (IVM) microscopy of the mouse
calvarium bone marrow. Initial IVM experiments revealed that la-
belled, circulating neutrophils can be seen moving in blood vessels of
the calvarium bone marrow 30 min after injection and that, 24 h after
injection, senescent neutrophils ‘cluster’ in specific areas of the bone
marrow. This data suggests that there are specific anatomical regions in
the bone marrow that support neutrophil homing to the bone marrow.

761
Interleukin 7 signaling on DCs regulates the CD 4 T cell niche

N. Fewkes,*' C. Mackall” & F. Powrie*
*University of Oxford, Oxford, UK, "Pediatric Oncology Branch,
National Cancer Institutes NIH, Bethesda, MD, USA

IL-7 is a homeostatic cytokine produced mostly by nonhematopoietic
cells which signals on both T cells and DCs. We are studying the role of
IL-7 signaling on DCs in self-tolerance and T cell homeostasis. We
hypothesize that IL-7 signaling on DCs is important for T cell
homeostasis and plays a central role in maintaining immune tolerance
to gut antigens. We predict that interruption of IL-7 signaling on DCs
will increase the incidence and/or severity of autoimmune colitis.

CD103+ DCs harvested from the MLN and the lamina propria of
normal mice have been shown to be tolerogenic, promoting the
differentiation and proliferation of Tregs. CD103" versus CD103— DCs
harvested from the MLN of normal mice were analyzed for expression
of IL-7R. IL-7R gene expression was assayed by quantitative PCR
normalized relative to expression of HPRT. Tolerogenic CD103" DCs
showed a 10-fold increase in the expression of IL-7R.

To determine if lymphopenic mice with deficient IL-7Ra signaling
on DCs have increased proliferation of CD4+ T cells and if there is a
change in the size of the Treg population, we created IL7R—/—Ragl—/-.
We confirmed enhanced homeostatic proliferation of CD4+ T cells in
mice with deficient IL-7 signaling when compared to Ragl—/-
controls. The size of the Treg population increased proportionally to
the size of the CD4 T cell pool.

These results confirm that IL-7R+ DCs are regulators of the
peripheral CD4+ T cell niche. Future studies include using this axis in
a murine model of T cell transfer colitis.

785
Expression IP-10 and CXCR3 transcripts in peripheral blood of
ovarian cancer patients compared to control cases

H. Safarpour

Shiraz University of Medical Sciences, Shiraz, Iran

Ovarian cancer has the highest mortality rate among gynecologic
cancers. The high case fatality rate is partly the result of delayed di-
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agnosis and the lack of an effective treatment for women who have
advanced disease.

To further examine the importance role of CXCR3 and CXCL10/IP-
10 in the cancer patients, we will evaluate the expression levels of
CXCR3 and CXCL10/IP-10 transcripts in the peripheral blood ovarian
cancer patients by Real Time PCR (RT-PCR) method in compare
healthy women and also their correlation with each other will be
examined.

Peripheral blood specimen from 48 patients with ovarian cancer and
healthy women with same age was collected. Total RNA was extracted
with TRIzol reagent and cDNA was synthesized. Expression of f-actin
(housekeeping gene), CXCR3 and IP-10 was evaluated using Real-
Time PCR and Syber green I as reporter dye. At the final step of each
run, Melting Curve analyzing was performed to confirm validity of
results. Statistical analyzing was done using SPSS software by
Mann—Whitney and correlation tests.

As a result the expression level of CXCR3 was not significantly
different in patients when compared with control group. However, IP-
10 expression increased significantly in ovarian cancer patients in
comparison with control cases (P < 0.05). Moreover, IP-10 expression
was significantly correlated with CXCR3 expression in both patient and
control groups (P < 0.001).

Results of this study showed that expression level of some gene such
as IP-10 can be applied in cancer diagnosis but validity and accuracy of
this finding must be further examined in extended groups.

832
Molecular links between inflammation and brain function

C. Thomson, J. Cavanagh, G. Graham
University of Glasgow, Glasgow, UK

Patients with chronic inflammatory diseases such as rheumatoid ar-
thritis, inflammatory bowel disease or psoriasis are often further
burdened with neuropsychiatric symptoms such as depression, anxiety
and fatigue. Despite the recent advances in our understanding of
neuroimmune communication pathways, the molecular mechanisms
behind these co-morbidities remain unclear. Utilising transcriptomics
in a well-characterised animal model of systemic inflammation, we
have started to investigate the molecular mechanisms by which in-
flammation originating in the periphery can induce neurological
transcriptional modulation and resulting behavioural changes.

Inflammation was induced in male C57BL6 mice via intraperitoneal
injection of lipopolysaccharide (LPS). The transcriptional profile of the
brains of these mice was compared to that of a vehicle-injected control
group using microarray analyses. We demonstrated that LPS-induced
inflammation triggers an increase in transcription of a range of
proinflammatory molecules in the central nervous system (CNS);
many of which are regulated by type I interferons. This transcriptional
response is indicative of peripherally triggered, interferon-mediated,
CNS inflammation. There is now significant literature supporting the
link between type I interferons and psychiatric disorders. Conse-
quently, interferon production in the CNS may be a potential
mechanism linking peripheral inflammation with behavioural altera-
tions.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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CCRs5 mobility at the surface of human macrophages and
localisation upon CD4+ T cell engagement

R. KasBrowicz, N. Signoret
Centre for Immunology and Infection, University of York, York, UK

The chemokine receptor CCR5 is highly expressed on macrophages
and is thought to help direct these phagocytes to sites of in-
flammation where antigens are engulfed then processed peptides
presented in the context of MHC-II to armed CD4+ T cells. In light
of recent findings that in human T cells CCR5 becomes localised to
the interface of the T cell- B cell immunological synapse, the present
study investigates the behaviour of CCR5 during the formation of
the macrophage- CD4+T cell immunological synapse. The mechan-
ism of CCR5 recruitment to the immunological synapse likely in-
volves lateral movement of the receptor within the plasma
membrane, as is the case for many other receptors organised into
spatially segregated domains at the immunological synapse. For this
reason the mobility of CCR5 in the macrophage plasma membrane
was assessed by FRAP. Initial results indicate the presence of an
immobile fraction of plasma membrane CCR5 in both macrophage
and CCR5-transfected CHO cells. Confocal observation of fixed
macrophage- CD4+ T cell conjugates shows that CCR5 is localised to
the cell-cell interface in a discrete manner. In addition, a flow cy-
tometry protocol was developed to validate macrophage- CD4+ T
cell immunological synapse formation, enabling analysis of the
number of conjugates formed and any intracellular calcium signalling
that results from conjugate formation with or without superantigen.
Together these studies will shed further light on how CCR5 becomes
discretely localised to the macrophage- CD4+ T cell immunological
synapse.

865
The effect of native-LDL and oxidized-LDL in altering immune
responses in atherosclerotic patients

M. Karam,* E. A. Samraa,* S. Bazzi,* L. Karam' & E. Ovieda-Orta’
*Faculty of Sciences, Biology Department, University of Balamand,
Koura, Lebanon, Vascular Surgery Department, Medical School, Saint
Joseph University, Beirut, Lebanon, *School of Biomedical and Molecular
Sciences, University of Surrey, Surrey, UK

Oxidized and native low-density lipoproteins (ox-LDL, n-LDL) are
instrumental factors in atherogenesis; however, their effect on im-
munoregulation in stable plaques of coronary syndrome is still unclear.
CD4+CD25+FoxP3+ regulatory T (Treg) cells and Th17 cells, a subset

of T-helper cells, play an important role in peripheral immunity. Their
imbalance leads to the development of tissue inflammation and au-
toimmune diseases. A few studies have explored the effect of ox-LDL
and n-LDL on the balance between T-reg and Th17. In this study,
peripheral blood mononuclear cells (PBMCs) from patients with stable
angina (SA) and individuals with normal coronary artery (NCA) was
used to investigate the effect of n-LDL and ox-LDL on the frequencies
of Treg cells, and the levels of interleukin-10 (IL-10), interleukin-17
(IL-17) and interleukin-6 (IL-6). Our results demonstrated that SA
patients have shown a significant decrease of Treg frequency, and cell
culture supernatant Interleukin-10, whereas both SA and NCA have
shown an obvious decline of Interleukin-6 secretion levels, known as
Th17 inducing cytokine.

We suggest that this maintained tolerant effect will be altered under
the effect of a cytokine milieu that can shift the immune system either
to an inflammatory or anti-inflammatory response depending on the
cytokine nature and lipoproteins concentration in the medium.

886
Novel sources of IL-9 in lung inflammation

C. Wilhelm,* K. Hirota,* B. Stieglitz,Jr J. Van Snick,’ M. Tolaini,* K.
Lahl,** T. Sparwasser,'T H. Helmby§ & B. Stockinger*

*Division of Molecular Immunology, MRC National Institute for Medical
Research, Mill Hill, UK, ‘Division of Molecular Structure, MRC National
Institute for Medical Research, Mill Hill, UK, iLudwig Institute for
Cancer Research, Brussels, Belgium, *London School of Hygiene and
Tropical Medicine Keppel Street, London, UK, "Twincore, Institut fiir
Infektionsimmunologie, Hannover, Germany, **Laboratory of Immu-
nology and Vascular Biology, Department of Pathology, Stanford
University School of Medicine, Stanford, California, USA

Interleukin-9 (IL-9) is a cytokine implicated in lung inflammation with
CD4 T cells reported to be the major cellular source of abundant IL-9
production, but the exact mechanism of its function remains unclear.
We generated a reporter mouse strain designed to fate map cells that
have activated IL-9. During papain, but not ova-induced lung in-
flammation IL-9 production was largely restricted to innate lymphoid
cells (ILC) instead of CD4 T cells. The fate reporter identified plasticity
and rapid loss of IL-9 protein production in favor of other cytokines
such as IL-13 and IL-5. IL-9 production was dependent on adaptive
immune cells and blockade of IL-9 production via neutralizing anti-
bodies substantially reduced IL-13 and IL-5, suggesting that ILC could
provide the missing link between the well-established functions of IL-9
on the regulation of TH2 cytokines and responses.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Inhibition of long-term kindled seizures induced alterations in
hematopoietic functions in Bone marrow cells by AC-31B
(Essential oil from Allium cepa)

S. U. Simjee*" & R. Khan*

*H.E.J. Research Institute of Chemistry, Karachi, Pakistan, Dr.
Panjwani Center for Molecular Medicine and Drug Research, Interna-
tional Center for Chemical and Biological Sciences, University of Karachi,
Karachi, Pakistan

Epilepsy is a condition characterized by recurrent seizures due to abnor-
mal excitability of nerve cells. Manyavailable antiepileptic drugs canresult
in the disruption of hematopoietic functions thereby alteration in the
immune function. Any change in thebone marrow (BM) which providesa
suitable environment for proliferation and differentiation of hemato-
poietic stem cells, could impact on the development of the components of
immune system. The present study sought to determine whether changes
in hematopoietic functions following kindling are likely to be controlled
by anticonvulsants isolated from natural products. The markers of he-
matopoietic cells used for this study were CD29, CD44 and CD90. The
immunostaining of cultured BMSCs revealed the highest expression of
these markers in BM progenitor cells and colony numbers in CFU-GM
cultures following long-term PTZ-induced kindled seizures in mice re-
ceiving no other treatment. Amongst the treatment groups, the diazepam
treatment demonstrated high expression of CD29, CD44 and CD90
comparable to that of the PTZ- kindled control animals. In contrast,
reduced expression of CD29, CD44 and CD90 was observed in AC-31B
(essential oil from Allium cepa) treated group. Our data indicates that
there is immune response magnification in PTZ-kindled control and
diazepam treated groups. However, the suppression of kindling along
with moderate expression of the CD markers on the cells of AC-31B
treated group suggests the presence of potent anti-epileptogenic com-
pound(s). The further studies on isolation of AC-31B oil may lead to
discovery of a naturally occurring anticonvulsant drugs with no or mild
effects on the hematopoeitic functions

53

Dendritic cell transfected with mRNA from colon cancer cells
pretreated with 5-fluorouracil decrease the tumor growth in
murine model

M. R. Camargo,* C. Gorgulho,* J. F. Longo,* M. Penitenti,Jr M.R. V.
Ikoma' & R. Kaneno*

*Universidade Estadual Paulista — UNESP, Botucatu, Brazil, "Fundacio
Amaral Carvalho, Jau, Brazil

We recently observed that human DCs treated with low doses of an-
titumor chemotherapeutic agents became them more efficient to sti-
mulate T lymphocytes. On the other hand, treatment of tumor cells
with such low concentrations of selected drugs made them more im-
munogenic than wild type cells. In the present study we aimed to
evaluate (i) whether transfection of DC with drug-treated tumor cells
RNA, enhances the effectiveness of DC-based vaccine, and (ii) if the
modulatory effects of chemotherapeutics can be observed in vivo. To
achieve these goals, C57/Bl-6 mice were subcutaneously inoculated
with MC-38 cells and 10 days later they were treated with DC sensi-
tized with RNA from tumor cells pre-treated with a minimum effective
concentration (MEC) of 5-fluorouracil. Vaccination with mRNA-
transfected DC significantly decreased the tumor growth, being the
tumor size 40% lower than the Control group. Analysis of DC phe-
notype showed that transfection increased the percentage of CD86
(55% higher than control), CD40 (57% higher), and MHC class II-
expressing cells (58% higher). In order to analyze the specific im-
muneresponsiveness of tumor-bearing mice, spleen cells were co-cul-
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tured with MC-38 target cells and the supernatants evaluated on the
levels of IFN-g. Results have shown that vaccination with DC was able
to increase the in vitro production of this cytokine. These results in-
dicate that treatment of tumor cells with 5-FU induces transcriptional
changes that can be transfered to DC by RNA transfection, enhancing
their ability to stimulate the antitumor response. Financial support:
FAPESP 2009/18331-8; FAPESP 2010/06013-9.
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The effects of Ty, cytokines on liver parenchymal cells shape the
microenvironment for local generation of Ty,,/T,, in inflammatory
liver disease

E. Humphreys,* G. Muirhead,* R. Bhogal,* B. Eksteen,” S. Afford,*
Y. Oo* & D. Adams*

*Immunity & Infection, University of Birmingham, Birmingham, UK,
TImmunity & Inflammation, University of Calgary, Calgary, AB, Canada

Background: IL-17 secreting T cells have been implicated in auto-
immunity, inflammatory disease and provide a link between the innate
and adaptive immune responses. High numbers of IL-17-producing T
cells which also secrete IL-21 and IL-22 are found in close proximity to
bile ducts in several liver diseases. Ty, related cytokines have multiple
effects and may be involved in both effector responses and repair and
regeneration.

Methods: Primary human parenchymal cells were assessed for
cytokine receptor expression. The effects of stimulation with
recombinant IL-17, IL-21, IL-22, TNFo or IEN-y alone or in
combination were compared for apoptosis using annexin staining,
proliferation was measured by in situ Ki67 staining and secretion of IL-
1, IL-6, IL-23 and TGF-fi1 was assessed by ELISA.

Results: All parenchymal cells expressed IL-17R, IL-21R and IL-22R.
Thi7 cytokines did not cause apoptosis but led to parenchymal cell
proliferation. Cholangiocytes and hepatocytes responded best to IL-17,
whereas sinusoidal endothelial cells were responsive to IL-22.
Cholangiocytes responded to Ty;; cytokines by secreting high levels
of IL-1f5, IL-6, IL-23 and TGF-f1 all cytokines that support the
survival of Ty;; and Ty cells.

Conclusions: Liver parenchymal cells express IL-17, IL-21 and IL-22
receptors and proliferate in response to Ty,;7 cytokines. Cholangiocytes
also respond by secreting T},1,/T.;7 polarising cytokines. Therefore Ty
related cytokines secreted by infiltrating lymphocytes may activate the
epitheliome to generate a local environment characterized by
cholangiocyte proliferation and Ty,; / T; cell survival, thus
contributing to bile duct proliferation and persistent chronic
inflammation that characterizes many liver diseases.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212

129



130 BS/ 2011 Oral Abstracts

118

A role for the pattern recognition receptor Nod2 in promoting
recruitment of CD103* DC to the gut in response to Trichuris muris
infection

R. Bowcutt,* R. Grencis,' P. Murray,i C. Booth® & S. Cruickshank*
*Immunology, University of Manchester, Manchester, UK, TUniversity of
Manchester, Manchester, UK, St Judes Children’s Hospital Research,
Memphis, TN, USA, §Epistem Ltd, Manchester, UK

The ability of the colon to generate an immune response to pathogens,
such as the whipworm Trichuris muris, is a fundamental and critical
defence mechanism. Our previous work demonstrated that resistance
to infection is associated with the rapid recruitment of dendritic cells
(DCs) to the colonic epithelium via epithelial production of CCL5 and
CCL20. However, the epithelial-parasite interaction that drives che-
mokine production is not known. Here, we address the role of the
cytosolic pattern recognition receptor Nod2, the location of which
within the crypts correlates with the T. muris niche. Nod2™'~ mice have
a delayed expulsion of T. muris. In WT mice there was a rapid influx of
CD103"CD11c* DCs into the colonic epithelium, whereas, this re-
cruitment was impaired in Nod2™'~ animals. Strikingly, the number of
colonic CD11¢*CD103* DCs in Nod2™'~ mice remained low until D7
post-infection. Migration assays revealed no difference between the
migration of Nod2~'~ and WT colonic DCs in response to chemokines.
However, in vivo and in vitro experiments show epithelial production
of chemokines, CCL2, CCL3 and CCL5 by Nod2™"~ epithelial cells to be
markedly reduced. Furthermore, bone marrow chimeras of wildtype
mice reconstituted with Nod2™'~ cells equivocally demonstrated that
Nod2™'~ DC recruitment to the epithelium was normal in response to
T. muris. Collectively, these data suggest a role for Nod2 in mediating
epithelial chemokine production in the response to T. muris and re-
cruitment of CD103" DCs to the colonic epithelium.

134
Immunomodulatory properties of MSCs on Th1z cells: the role of
cell-contact and IL-6

P. Luz-Crawford, X. Fernandez, R. Contreras, M. Kurte, F. Apablaza,
F. Figueroa & F. Carrion
Medicine, Universidad de Los Andes, Santiago, Chile

Mesenchymal stem cells (MSC) are multipotent stem cells with broad
immunosuppressive properties over the innate and adaptive immune
system. However, we have found MSCs to suppress Thl cells while
promoting Th17 cell development once target T cells have been acti-
vated. We therefore sought to evaluate the role of soluble factors, -
including IL-6- as opposed to direct cell contact with regard to the
immunoregulatory effects of MSCs on CD4" T cell subpopulations
after early (day 0) or late (day 2 and 4) T cell activation. T-CD4 cells
were obtained from mice splenocytes, differentiated into Thl or Th17
cells and cultured with MSCs. After 6 days of coculture, the produc-
tion of intracellular cytokines (IL-17A and IFN-g) and transcription
factors (rorgt and tbet) were measured by flow cytometry and real time
PCR respectively. Upon early T cell activation, MSCs achieved Thl as
well as Th17 suppression irrespective of cell contact. However once cell
activation has occurred, MSCs were able to exert a 50% inhibition on
Th17 cells only with cell-contact (P < 0.05) while not suppressing
without cell contact. Of interest, when testing IL-6 deficient MSC we
observed a partially recovering in the immunosuppressive properties of
MSCs in a 40% (P < 0.05) on Th17 cells. Altogether, these data suggest
that the immunosuppressive properties of MSCs on Th17 cells are
dependent on cell-contact and in this context; IL-6 expression by MSC
may have a role maintaining the Th17 phenotype, but only on later
states of T-cell activation.

185
The molecular mechanisms of B cell and B cell lymphoma
recruitment to the human liver

S. Shetty, T. Bruns, C. Weston, Z. Stamataki, Y. H. Oo, S. Jalkanen,
P. F. Lalor & D. H. Adams
Centre for Liver Research, University of Birmingham, Birmingham, UK

B cells within liver tissue have been shown to contribute to chronic
inflammation but the recruitment signals for B cells are poorly un-
derstood. B cell lymphomas also infiltrate the liver but again little is
understood of the recruitment mechanisms. Recruitment occurs
within low shear vascular beds which are lined by specialised hepatic
sinusoidal endothelial cells (HSEC). Our aim was to understand the
mechanisms of B cell and B cell lymphoma recruitment to the liver.

We used isolated human HSEC in flow assays with B cells and two B
cell lymphoma cell lines. We measured adhesion, transmigration,
direction and velocity of cell migration through endothelium under
flow. The contribution of adhesion molecules was studied by using
function blocking antibodies and the effect of specific chemokines by
adding them to the endothelial cells.

The primary adhesion receptor for B cells on HSEC was VCAM-1.
Compared with T cells fewer B cells underwent transendothelial
migration and they showed restricted migratory activity on endothe-
lium under flow. B cell migration was mediated by ICAM-1, VAP-1
and CLEVER-1/stabilin-1. Lymphoma cell line recruitment shared
several features of primary lymphocyte homing, firm adhesion was
mediated by ICAM-1 and VCAM-1 and they demonstrated crawling
behaviour which was ICAM-1 dependent. However the lymphoma cell
lines did not undergo transendothelial migration.

The recruitment signals we have identified for B cells in this study
may provide potential therapeutic targets for liver disease. Preserved
lymphocyte homing mechanisms in malignantly transformed B cells
could be therapeutic targets to prevent lymphoma dissemination to the
liver.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Direct transcutaneous targeting of antigen to the specific skin
dendritic cell subsets induces antigen specific CD4+ and CD8+ T
cell responses

M. Zaric,* F. Fay,Jr M. J. Garland,” C. Poux,* O. Lyubomska,*

C. Scott,” R. Donnelly’ & A. Kissenpfennig*

*Centre for Infection and Immunity, Queen’s University Belfast, Belfast,
UK, "School of Pharmacy, Queen’s University Belfast, Belfast, UK

Dendritic cells (DC), key professional antigen presenting cells, play a
pivotal role in linking the innate and adaptive immunity. Recently,
several studies highlighted the complexity and functional specialization
of the cutaneous DC network, showing that at least five subsets of DC
coexist in murine skin and that these DC subsets may exhibit specific
immune functions. Therefore, due to the high number of DC present
in the epidermis and dermis, the skin represents an optimum site for
vaccine delivery. For the first time dissolvable polymeric microneedle
(MN) arrays laden with ovalbumin (OVA) encapsulated nanoparticles
(NP) were explored to target skin DC subsets to promote enhanced
immune responses. We demonstrated that following the efficient in-
ternalization of fluorescent OVA NP, bone marrow derived DC up-
regulated maturation markers expression and induced OVA specific
CD4" and CD8" T cell proliferation in vitro. Following application of
MN laden with rhodamine encapsulated NP, we confirmed efficient
skin delivery of NP in situ and demonstrated that skin DC were able to
successfully uptake and deliver fluorescent NP to cutaneous draining
lymph nodes. Furthermore, following the application of MN loaded
with OVA NP, ex-vivo purified DC from cutaneous draining LN in-
duced proliferation of OVA specific, IFN-g producing effector CD8" T
cells. Finally, we confirmed that skin DC subsets promoted in vivo
proliferation of OVA specific, adoptively transferred CD8" and CD4"
T cells. Therefore, direct antigen targeting to the specific skin DC
subsets will help us understand the precise contribution of particular
skin DC subsets during antigen specific immune responses.

220

CD11c* lung antigen presenting cells (APCs) from RSV infected
mice have an enhanced ability to induce Th2, but not Tha, recall
responses to allergen

A. Ilchmann, K. Mackenzie, P. Fitch & J. Schwarze
Centre for Inflammation Research, University of Edinburgh, Edinburgh,
UK

Respiratory syncytial virus (RSV)-bronchiolitis during infancy is as-
sociated with an increased risk of childhood asthma. Healthy neonates
often already display T-helper (Th)-2 cell responses to allergen. RSV-
infection may therefore re-enforce pre-existing, asymptomatic, allergic
sensitisation increasing the potential for asthma development.

Here, we examined in a murine model whether CD11c" lung APCs
following RSV-infection have an increased capacity to induce recall
Th2-responses to allergen. CD11c" APCs isolated from lungs of mice
infected with RSV (RSV-APCs) or UV-inactivated RSV (UV-APCs)
were co-cultured in the presence of ovalbumin (OVA) with CD4" T-
cells, previously isolated from the spleen of DO11.10 mice and
polarised in vitro to Th1- or Th2-cells. After 72 h T-cell proliferation
and cytokine production were analysed.

Th2-cell proliferation at low concentrations of OVA was found to be
significantly increased in co-cultures with RSV-APCs compared to UV-
APCs. Thl-cell proliferation was observed only with high OVA
concentrations in co-cultures with UV-APCs but not RSV-APCs. Co-
culture with RSV-APCs resulted in increased production of Th2-
cytokines by Th2-cells and interestingly, in the case of IL-4 and IL-13,
also by Thl cells which also produced IFN-gamma.

The increased ability of lung APC following RSV infection to induce
Th2-cell recall responses may facilitate subsequent development of
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allergic airways disease and in infants may augment previous low level
allergen sensitisation with an increased risk of asthma development.

317
Probiotics modulate epithelial cell barrier properties influenced
by co-culture with macrophages

N. Habil, H. Al-Shamgani, J. Beal & A. Foey
School of Biomedical & Biological Sciences, University of Plymouth,
Plymouth, UK

Gut macrophage-derived cytokines are instrumental to mucosal immune
responses: tolerance or inflammation. Dependent on prevalence of im-
mune mechanisms, probiotic bacteria may modulate these macrophages,
exerting either beneficial effects by enhancing intestinal barrier function
or detrimental; perpetuating inflammatory destruction of epithelial
barrier and underlying mucosal tissue. The aim of this study was to in-
vestigate modulation of macrophage-influenced epithelial barrier func-
tion by probiotic bacteria. Using a transwell co-culture system, transwell
Caco-2 epithelial cells were incubated in the presence of basolateral M1-
like (pro-inflammatory) and M2-like (regulatory) macrophage subsets,
apically applied probiotics and inflammatory stimuli (IL-1b and LPS).
Parameters investigated included transepithelial electrical resistance
(TEER) and gene expression, immunohistochemical staining of the tight
junction protein, zona occludin-1 (ZO-1). TEER and ZO-1 expression
were down-regulated upon co-culture with pro-inflammatory M1 mac-
rophages. In the presence of LPS, L. fermentum enhanced TEER and ZO-1
whereas L. casei Shirota (LcS) had no effect. In contrast, in the presence of
IL-1b, LcS and L. fermentum down-regulated TEER and ZO-1. In the
presence of M2 regulatory macrophages, both probiotics enhanced TEER
in the presence of LPS yet decreased TEER with IL-1b. In conclusion,
probiotic modulation of mucosal barrier properties is determined by
strain, inflammatory environment and mucosal macrophage effector
phenotype.
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Pharmacological inhibition of glycogen synthase kinase 3
regulates T cell development in vitro

H. Schroeder & M. Turner
Babraham Institute, Cambridge, UK

The development of functional non-autoreactive T cells requires re-
ceptor-mediated transition through multiple checkpoints in the thymus.
Double negative 3 (DN3) thymocytes are selected for the presence of a
rearranged TCR beta chain in a process termed beta-selection which re-
quires signalling via the preTCR and Notchl. Pre-selection DN3 are re-
ferred to as DN3a and express low levels of CD27 and CD98, while post-
selection DN3 (whichare TCR beta positive) express higherlevels of CD27
and CD98. Additional signalling from Stromal-Derived Factor lalpha
(SDF1alpha)/CXCL12 ensures optimal proliferative expansion of DN3
thymocytes. Signal integration by these receptors converges on core
pathways such as the Phosphatidylinositol-3-kinase (PI3K) pathway.
Glycogen Synthase Kinase 3beta (GSK3beta) is generally thought to be
negatively regulated by the PI3K pathways.

We have shown that a GSK3-inhibiting drug, CHIR99021, promotes
the proliferative expansion of DN3a cultured with recombinant Delta
Like4 and SDFlalpha. Here we show that developmental progression
of either DN3a or DN3b is promoted by CHIR99021. Furthermore,
inclusion of CHIR99021 allowed differentiation in the absence of
preTCR- or Notchl-mediated signalling. Inactivation of GSK3 using
CHIR99021 appears to antagonize IL-7-mediated inhibition of
development at the DN stage. In addition to the effect on T cell
development, CHIR99021 increased IL-7 dependent proliferation and
caused enhanced cell recovery in these experiments. These experiments
indicate a potentially important role for inactivation of GSK3 during
the process of beta-selection. A stromal free culture system that
promotes beta-selection may offer a new drug discovery platform for
screening regulators of proliferation, differentiation and apoptosis.

372
Lymphocyte interactions with hepatocytes: distinct mechanisms
for T and B cells

Z. Stamataki,* O. S. Qureshi,* G. M. Reynolds,"' L. Hibbert,! J.
Waters,i G. R. Foster,’ J. Z. Rappoport,§ S. G. Hubscher," D. H.
Adams* & J. A. McKeating*

*School of Immunity and Infection, University of Birmingham,
Birmingham, UK, "Department of Pathology, University of Birmingham,
Birmingham, UK, *The Liver Unit, Queen Mary University of London,
London, UK, $School of Biosciences, University of Birmingham,
Birmingham, UK

Hepatitis C virus (HCV) infects hepatocytes and causes chronic liver
inflammation in the majority of infected individuals. Immune dysfunc-
tion is likely to contribute to both liver damage and a failure to resolve
infection, yet little is known about the interactions of immune cells with
hepatocytes. We investigated the role of the mechanisms involved in
lymphocyte-hepatocyte interactions, with a focus on lymphocyte mi-
gration through the liver parenchyma and its consequences for immune
cell effector function. Primary lymphocytes and hepatocytes were used in
combination with hepatoma cell lines and replication competent HCV
clones. Ex vivolymphocyte migration assays were performed using biopsy
material and tissue from explanted liver. Results were confirmed by in vivo
observations using tissue sections from patients with end stage liver dis-
ease of viral and non-viral origin. Our experiments demonstrate the ex-
istence of novel interactions between T cells and hepatocytes that are
regulated by HCV infection. We propose that the nature of T cell-hepa-
tocyte interactions may have an impact on T-cell effector function and the
outcome of anti-viral immune responses.

396
Uptake of healthy, senescent and eryptotic red blood cells by
macrophages

L. Cairns,* W. J. Pickford,* L. P. Erwig,* M. A. Vickers' & R. N.
Barker*

*Division of Applied Medicine, University of Aberdeen, Aberdeen, UK,
Academic Transfusion Medicine Unit, Scottish National Blood
Transfusion Service, Aberdeen, UK

Despite increasing recognition of the clinical importance of red blood cell
(RBC) ageing and clearance, not least in the area of transfusion medicine,
the mechanisms and consequences of their disposal by macrophages re-
main unclear. A major process associated with RBC ageing is a form of
suicidal cell death that has been termed ‘eryptosis’, which has several
similarities to apoptosis of nucleated cells. However, in contrast to the
clearance of apoptotic cells, very little is known about the uptake of ageing
and eryptotic RBC by phagocytic cells and its immunological con-
sequences. The aims were to determine whether ageing of human RBC
naturally in vivo, or during storage in vitro, or induction of eryptosis,
altered their efficiency of uptake by macrophages. The effects of uptake on
macrophage phenotype, as judged by cytokine production, were also
compared with those induced by apoptotic neutrophils. We demonstrate
that both aged RBC from fresh blood, fractionated on the basis of density,
or stored RBC, are taken up by the macrophage cell line, J774 or human
monocyte-derived macrophages with a significantly higher phagocytic
index than younger cells. The highest efficiency of uptake was seen when
eryptosis was induced by calcium ionophore treatment of RBC. When the
effects on macrophage phenotype were compared, apoptotic neutrophil
uptake reduced the production of inflammatory cytokines such as TNF-o,
whilst eryptotic cells could have the opposite result. Such pro-in-
flammatory properties of effete RBC, if recapitulated in vivo, could con-
tribute to pathologies reported to be associated with transfusion of blood
after prolonged storage.

417
Defining novel afferent signals in the lymphoid stress surveillance
response

B. Hunt,"" R. Woolf," J. Strid>" & A. Hayday»’T

*London Research Institute, Cancer Research UK, London, UK, 'Peter
Gorer Department of Immunobiology, King’s College London School of
Medicine at Guy’s Hospital, London, UK, *Division of Genetics and
Molecular Medicine, St John’s Institute of Dermatology, Kings College
London, London, UK

It has recently been demonstrated that TCR gamma delta-expressing
dendritic epidermal T cells (DETC) in murine epidermis can not only
protect against cutaneous carcinogenesis, but can also initiate a systemic
Th2-likeimmune response upon upregulation of the NKG2D ligand Rael
on keratinocytes. The protective or pathophysiologic role of this func-
tionality remains unknown. In order to investigate this more fully we have
begun a study to find novel afferent stimuli that may initiate such a re-
sponse upstream of the NKG2D pathway or other activatory signals. We
are developing in vitro a coculture system of DETC and primary kerati-
nocytes in order to use known DETC readouts as a bioassay for kerati-
nocyte mediated immunomodulation inresponse to such stimuli. Stimuli
under test include sensitizing agents known to lead to a type 2 immune
responseaswell TLR/NLRligands. In parallel with these murine studies we
are examining the effect of the same stimuli on human keratinocytes in
order to rapidly translate findings in mouse to the human situation. This
study will increase our understanding of the role of cutaneous lymphoid
stress surveillance in a wider context, potentially to include allergy and
immunological responses to toxins and irritants. It has the potential to
broaden the spectrum of agents known to initiate lymphoid stress sur-
veillance as well as to illuminate underappreciated mechanisms by which
particular agents may be affecting the immune system.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Serine protease inhibitor-6 (Spié) is required for dendritic cell
priming of anti-viral CD8 T cell responses through protection from
granzyme B

E. Lovo,* M. Zha.ngT & P. G. Ashton-Rickardt*

*Medicine, Division of Immunology and Inflammation, Section of
Immunobiology, Imperial College London, Hammersmith Hospital,
London, UK, "Medicine, Division of Cardiology, Johns Hopkins
University School of Medicine, Baltimore, MD, USA

Spi6 is a serpin inhibitor of granzyme B (GrB) and has anti-apoptotic
function in cytotoxic T cells (CTLs), where leakage of GrB from cy-
totoxic granules into the cytoplasm triggers apoptosis. CD8o dendritic
cells (DC) are professional antigen presenting cells responsible for
cross-presentation of viral antigens in secondary lymphoid organs.
Mature DCs have higher resistance to CTL-induced apoptosis in vitro
compared to immature ones: when Spi6 is absent, this resistance is lost.
However, the reproduction of these results in vivo has been un-
successful and the role of Spi6 in protecting DC from CTL-mediated
apoptosis is still under debate. Using mice deficient in Spi6 we focus on
the role of Spi6 in DC survival during the priming of naive and
memory anti-Lymphocytic Choriomeningitis murine virus (LCMV)
CD8 T cell responses. We show that upon maturation Spi6 is expressed
by CD8uDC in vivo. In our model, Spi6 KO DC functionality was
comparable to WT but their survival was impaired. This resulted in
defective expansion of wild-type LCMV-specific CD8 T cells. A similar
requirement for Spi6 was found for the DC priming of the expansion
of memory CD8 T cells. GrB KO CD8 T cells rescued the priming
defect in Spi6 KO mice both during primary and secondary responses,
demonstrating GrB as the physiological target of Spi6 in DCs. This
result identifies GrB as a major immunosuppressive agent controlling
the DC priming of anti-viral T cell mediated immunity.

473
Do exosomes from EBV-infected B cells protect from IgE-
sensitization?

C. Gutzeit,* N. Nagy,T E. Klein, S. Gabrielsson* & A. Scheynius*
*Department of Medicine, Solna, Karolinska Institutet, Stockholm,
Sweden, TDepartment of Microbiology, Tumor and Cell Biology,
Karolinska Institutet, Stockholm, Sweden

Aim: To investigate the mechanisms behind how B cell derived exo-
somes in the context of EBV infection influence the outcome of IgE-
mediated allergic reactions.

Background: EBV infection at 2 years of age among infants has been
shown to have a protective effect on IgE sensitization (Nilsson et al. J.
Allergy Clin. Immunol. 2005; Saghafian-Hedengren S. et al., J. Allergy
Clin. Immunol. 2010). EBV infected B cells (LCLs) release exosomes,
derived from multivesicular bodies (MVB) which harbor the viral
latent membrane protein 1 (LMP1). LMP1 signaling can replace CD40
signaling in B cells in vivo and has unique features of inducing class-
switch recombination (Rastelli et al. Blood, 2008). EBV also encodes a
viral IL-10 homologue.

Results: Recently, we demonstrated that LCL-derived exosomes
selectively target B cells (Vallhov er al. ] Immunol. 2010). Currently,
we are investigating the quality of exosomes secreted during primary
EBV infection. Moreover, we are exploring the hypothesis that LMP1
harboring exosomes can induce class-switch recombination in
bystander B cells, leading to reduced IgE sensitization.
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534
Stromal cell maturation in ectopic lymphoid organs is dependent
on lymphocyte-derived signals

F. Barone, S. Nayar, P. Choy, T. Cloake, P. Lane & C. Buckley
Birmingham University, Birmingham, UK

Acquisition of lymphoid-like features is a hallmark of ectopic lym-
phoneogenesis. While the effects of local production of lymphoid
chemokines/cytokines on leukocytes have been largely described, little
is known about the signals regulating stromal cell activation in ectopic
sites. We designed a novel inducible model of resolving ectopic lym-
phoneogenesis, in adenoviral infected murine salivary glands to eval-
uate the signals regulating leukocyte/stromal cell interaction and
stromal cell activation in different phases of the inflammatory process.
Whole tissue disaggregation, qRT-PCR and histological analysis of
the ectopic lymphoid structures in murine salivary glands cannulated
with 10° p.fu. of luciferase expressing adenovirus was performed at
different time points post cannulation (p.c.) in WT and RAG mice.
FACS analysis of collagenase digested stromal cells showed in WT mice
stromal cell activation with significant increase in the percentage of
fibroblastic reticular cells (CD45—GP38+ CD31— cells) already at day 8
p.c. associated with high ectopic lymphoid chemokine expression,
peaking at day 15 p.c., when full acquisition of lymphoid features was
observed in the aggregates. Digested cells from the KO mice showed
similar peak followed, however, by a dramatic drop in the number of
FRC in the later stages as compared to WT. Accordingly, a significant
drop in lymphoid chemokine/cytokine expression was observed by
qRT-PCR. Overall these data suggest that while innate immune system
derived signals are able to induce acquisition of lymphoid feature by
the stromal cells, maintenance of this lymphoid phenotype and full
maturation with lymphoid chemokine/cytokine production is only
acquired in presence of infiltrating lymphocyte derived signals.

537
Differential effects on antigen presentation of anti-CD4o stimula-
tion

N. P. Bullock, E. De Leenheer, L. K. Siew & F. S. Wong
Cardiff University School of Medicine, Cardiff, UK

Antigen presenting cells (APC) such as dendritic cells, macrophages
and B cells may be activated by stimulating the costimulatory molecule
CDA40, causing upregulation of costimulatory molecules and cytokine
production. The aim of our study was to investigate the effect of
activating APCs with anti-CD40 monoclonal antibody in the Non-
obese diabetic (NOD) mouse model of autoimmune diabetes. In vitro,
we stimulated splenocytes from the NOD mouse for 24 and 48 h using
anti-IgM, anti-IgM + anti-CD40 and anti-CD40 alone. We examined
activation and expression of costimulatory molecules and intracellular
cytokines. We found that anti-CD40 stimulated upregulation of CD80
and CD86, but less than anti-IgM alone and the effect of anti-Ig-
M + anti-CD40 was not additive. We observed greater upregulation of
the cytokines IL-6 and IL-10 in CD19 positive cells at 24 h with anti-
IgM + anti-CD40 stimulation compared with either stimulus alone.
We then immunized G9TCR transgenic mice expressing the insulin-
reactive CD8 T cell receptor from the highly diabetogenic T cell clone
G9C8 with anti-CD40 alone or anti-CD40+ insulin peptide. We found
increased intracellular cytokine production of IL-6 and IL-10 in CD19
positive cells, 3 and 6 days after intraperitoneal injection. When the
mice were observed after immunization for diabetes, we found that
anti-CD40 alone was not sufficient to cause diabetes but immunization
with anti-CD40+ insulin peptide caused diabetes in the TCR trans-
genic mice. Further experiments are required to understand how ac-
tivation of B cells in this context synergises with activation of other
APC.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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547
Local, NKG2D-dependent, immune response of gd T cells to low-
level UVB irradiation

0. Sobolev”" & A. C. Hayday ™"
*Immunobiology, Kings College London, London, UK, TCancer Research
UK, London, UK

We have previously demonstrated that TCRgammadelta+ dendritic
epidermal T cells (DETC) are protective against carcinoma formation
in an epithelial chemical carcinogenesis model. However, the role of
epithelial immune cells in the other common and physiologically re-
levant model of UVB-induced skin carcinogenesis is not well under-
stood. When the exposed back skin of mice is subjected to low-level
(up to 100 mJ/cm?) UVB irradiation, within 6 h we observe DETC
rounding, which is followed by a dramatic rearrangement of the DETC
compartment, with loss of DETC from the epidermis while the DETC
compartment in the hair follicles is maintained. Concomitantly we
observe widespread nuclear accumulation of p53 in the basal kerati-
nocytes, indicative of DNA damage repair response, and the induction
of NKG2D ligand Rael in the epidermis. Since we have previously
demonstrated that the NKG2D pathway is an important mechanism of
DETC activation, we subjected NKG2D knockout mice to low-level
UVB irradiation. In the absence of NKG2D, the loss of DETC from the
epidermis is accelerated, as is the loss of DETC from the hair follicles.
We also observe greater epidermal thickening and a significant increase
in keratinocyte proliferation in the absence of NKG2D. We therefore
propose that DETC may use the NKG2D receptor to recognize and
limit the outgrowth of keratinocytes that have sustained DNA damage.
These findings, as well as the role of DETC in the hair follicle, are
subject to ongoing characterization.

567

0X40/CD30 double KO animals are characterized by impaired
immune response and defective ectopic lymphoneogenesis in a
novel model of salivary gland inflammation

F. Barone, S. Nayar, P. Ranklin, P. Choy, P. Lane & C. Buckley
Birmingham University, Birmingham, UK

OX40 and CD30 regulate memory T cell survival and activation.
0X40/CD30 knockout mice provide a valuable tool to ascertain the
relationship between memory, generation of autoimmunity and for-
mation of chronic lymphocytic infiltrates. In this study we used a novel
model of adenoviral induced tertiary lymphoid neogenesis in murine
salivary glands in order to evaluate the effects that lack of OX40/CD30
plays on the local organization of the inflammatory infiltrate.

Significant reduction of the local immune response was observed in
0OX40/CD30 KO mice as compared to WT. In particular decreased
number of T and B cells was observed by immunofluoresce (IF) in the
tissue at different time points post infection with formation of smaller
and less organized foci. FACS analysis confirmed a significant
reduction in the CD4+ infiltrating cells (P = 0.033 day 8, P = 0.0013
at day 23 p.c.), in the memory, naive and activated components. The
number of fibroblastic reticular cells did not decrease. These data
clearly demonstrate a role for OX40 and CD30 in the local aggregate
organization and not only in the generation of the humoral response.
These data were reflected in lower levels of anti-viral specific IgG
response. Interstingly, while WT animals showed presence of ANA in
70% of sera, no ANA were detected in the knockouts. These data
suggest an intimate link between generation of autoimmunity and
memory and support a novel role for OX40/CD30 in the regulation of
local lymphocytic aggregation, providing a therapeutic target for
autoimmune diseases.

579
The role of IKK subunits in lymph node organogenesis

B. Glaysher, P. Narang & M. Coles
Centre of Immunology and Infection, University of York, York, UK

The importance of the lymphotoxin-beta receptor (LTbR) and
downstream NFkB signalling in lymph node (LN) organogenesis has
been clearly established as LNs do not develop in mice lacking these
molecules. The role that the IKK signalling molecules play in this
process has proved harder to define as complete genetic knockouts are
lethal at the embryonic stage. Here we use WNT1Cre mice to dissect
the contribution of these molecules to lymph node organogenesis.
WNTT1 is expressed by the mesenchymal cells of the head neck region
including the CLN stromal cells, thus by placing floxed IKK genes
under the control of WNT1 we can ablate their expression in CLNs but
not other LNs. The IKK molecules are thought to be involved in sig-
nalling downstream of LTbR, therefore LN development should not be
possible in the absence of these molecules. However, we show that
CLNs are present with normal microarchitecture in mice where IKKa is
under the control of WNT1. CLNs are also present in mice where IKKb
is under the control of WNTI, however, although the micro-
architecture of those nodes in normal, many of these nodes are grossly
enlargened compared to those in wild-type controls.

584
Pre-adipocytes give rise to lymph node stromal cells

J. Caamaiio,* C. Benezech,* E. Mader,* M. Khan,* K. Nakamura,*
A. White,* C. Ware' & G. Anderson*

*School of Immunity and Infection, College of Medicine, University of
Birmingham, Birmingham, UK, "Infectious and Inflammatory Disease
Center, Sanford Burnham Medical Research Institute, La Jolla, CA, USA

Lymph nodes (LN) are highly organised structures, distributed
throughout the lymphatic vessel network, that provide an effective
environment for antigen presentation to lymphocytes and generation
of memory immune responses. Most LNs are embedded in the adipose
tissue that develops in association with the lymphatic vasculature. LN
anlage formation takes place during embryogenesis and, via haemo-
poietic crosstalk with innate lymphoid tissue inducer cells, involves the
differentiation of mesenchymal cells into lymphoid tissue organiser
cells. However, the developmental relationship between lymphoid
tissue organiser cells and their surrounding adipocytes, and the mo-
lecular mechanisms that regulate the generation of these distinct
lineages, remains elusive. Here we show that a common precursor cell,
present in mouse embryos at the time of LN organogenesis, gives rise
to both lymph node intrinsic organizer stromal cells and the adipocytes
that reside within adjacent fat pads. Signaling through the Lympho-
toxin-beta Receptor plays a key role in lineage choice of this progenitor
population by inhibiting adipogenic differentiation and instead pro-
moting lymphoid tissue stromal cell development. In vivo organo-
genesis experiments show that in the context of adult tissues, pre-
adipocytes can differentiate into a variety of LN stromal cells that
include organiser cells as well as capsular and LN medulla stroma.
Thus, we show that adipose tissues contain precursor cells with po-
tential for both adipogenic and lymphoid tissue stroma cells, which we
suggest may also act as a source of other lymphoid structures asso-
ciated with fat such as the milky spots of the omentum or fat associated
lymphoid clusters.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Outer membrane proteins of Streptococcus suis: immune evasion
by interference with the complement pathway

D. Raghunathan & D. Maskell
Veterinary Medicine, University of Cambridge, Cambridge, UK

Streptococcus suis is a major swine pathogen and an emerging zoonotic
agent, which has caused human infections in several parts of the world
and also contributed to major outbreaks in China. It is a respiratory
pathogen which can cause conditions including meningitis, pneumo-
nia, arthritis and septicaemia in pigs as well as humans. The initial
stages of host-pathogen interactions and also the mechanisms used by
S. suis to subvert host immune responses are not clearly understood. A
group of outer membrane proteins of S. suis belonging to Streptococcal
histidine triad family have been predicted to be involved in comple-
ment evasion and invasion of host cells. My current results show that
these proteins interfere with both classical and alternative pathway of
complement activation by interacting with complement components,
mainly C3. Experiments are also under progress to study their ability to
interact with respiratory epithelial cells and activate Toll-like receptors
resulting in cytokines production.

654
The PI3-kinase/Akt signalling pathway influences integrin
adhesion in lymphocytes

V. Morrison, H. S. Lek & S. Fagerholm
University of Dundee, Dundee, UK

In the immune system, integrin-mediated adhesion is important for
lymphocyte recirculation, activation and effector functions. The PI3-
kinase pathway has been previously implicated in the regulation of
lymphocyte integrins. We have now investigated the roles of PI3-kinase
and two downstream kinases, PDK1 and Akt, in integrin-mediated
functions in lymphocytes. The pre-treatment of murine naive B cells
and effector T cells with PI3-kinase inhibitors resulted in a significant
reduction in adhesion to ICAM-1, suggesting a role for PI3-kinase in
regulating aLb2 (LFA-1) integrin-mediated adhesion. Similarly, PDK1-
deficient lymphocytes also showed a decrease in binding to ICAM-1.
Furthermore, the inhibition of Akt in B cells reduced binding to
ICAM-1 in a static adhesion assay, as well as under shear-flow con-
ditions. In contrast, in effector T cells, adhesion to ICAM-1 in static
conditions, but not under shear-flow, was significantly reduced in Akt
inhibitor-treated cells. Such Akt inhibitor-treated effector T cells re-
quired significantly lower forces for detachment from the ICAM-1
ligand when compared to untreated T cells, as measured using Atomic
Force Microscopy, confirming the requirement for Akt in LFA-1-
mediated adhesion. Among the possible downstream effectors of Akt is
the small GTPase, Rapl. Levels of Rap1-GTP were decreased in mouse
B cell line, A20, following treatment with an Akt inhibitor. We propose
that the PI3-kinase/Akt pathway may be an important signalling axis in
the regulation of lymphocyte integrins, but that it plays different roles
in naive B cells and effector T cells.

660
Combinatorial effects of ambient air pollution particulate matter
and allergen on respiratory cells

H. Lu,* A. Faith," C. Hawrylowic:zT & T. Lee'
*King’s College London, London, UK, MRC & Asthma UK Centre in
Allergic Mechanisms of Asthma, King’s College London, London, UK

Ambient air pollution is proposed to play a role in the exacerbation of
asthma, however the mechanisms are unclear. The airway epithelium is
the first barrier of defence against foreign particles, and is thought to
modulate the function of underlying dendritic cells. We propose that
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pollution particulate matter (PM) induces oxidative stress in human
bronchial epithelial cells (HBEC), leading to the generation of in-
flammatory and pro-allergic cytokine by HBEC. Recent independent
studies show allergens can directly activate airway HBEC. We propose
that exposure to allergen and PM will result in greater levels of HBEC
activation than with either agent alone.

Results: The human bronchial epithelial cell line, 1l6HBE140-, was
cultured with PM (NIST — National Institute of Standards and
Technology SRM2397) and cytokine secretion at 24 h assessed by
Cytokine Bead Array (CBA). NIST induced production of IL-6, GM-
CSF and IL-8. Comparable data were obtained using PM samples from
monitored sites in the London Low Emission Zone. The level of
cytokines produced correlated with oxidative potentials of these
samples (r = 0.8). Conversely, sulforaphane, an inducer of anti-
oxidative enzymes, inhibited cytokine production in response to PM.
IL-8, GM-CSF and IL-6 levels were not significantly increased by cat
allergen alone, but combining allergen with NIST significantly
increased cytokine production above NIST alone. This correlated with
a greater level of oxidative stress as assessed by the dichlorofluorescein
assay (P < 0.05).

Conclusion: Cat allergen and PM act together on HBEC to enhance
their inflammatory phenotype. A role for oxidative potential of PM is
implicated.

665
Impact of resistin like molecule beta on clinical status of human
colorectal cancer patients

K. Hanan,* I. M. Rose’ & R. M. Noah*
*University Kuala Lumpur, Kajang, Malaysia, "Pathology Department,
University Kebangsaan Malaysia Medical Centre, Cheras, Malaysia

Previous studies have indicated that resistin like molecule beta (RELM
f), an intestinal goblet cell specific protein, is markedly enhanced in
human colorectal cancers. We hypothesized that there is an association
between the expressions of RELM f with CD133 a cancer stem cell
marker and CD3 a tumor infiltrating lymphocytes (TIL) in colorectal
cancers. The aim of this study was to examine the association between
RELM f expressions with the expression of CD133, CD3 counts and to
correlate this expression with various clinicopathological parameters in
colorectal cancer using immunohistochemistry. Of the 120 colon
cancer patients studied 120 (100%) tested positive for expressions of
RELM f, CD133 and CD3 counts contrasting sharply with normal
colon mucosa membrane which was negative or weakly positive. This
positivity in colorectal cancer was correlated significantly between
histological grade with RELM f () = 42.550, P < 0.001), CD133
(> = 7.372, P = 0.007) and CD3 (Z = —8.003, P < 0.001). Dukes’
stages shows significant association against RELM f (4 = 51.0,
P <0.001), CD133 (3> =7.988, P = 0.0046) and CD3 (P < 0.001).
RELM f shows no significant association with age, tumor location and
gender. These findings support the evidence of association between
RELM f5, CD133 and CD3 in colorectal cancers and suggest that fur-
ther investigation is warranted to explore its possible role as a prog-
nostic or diagnostic marker.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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714
Role of miR-22 in regulation of cell cycle specific gene expression
in early phase of Epstein—Barr virus infected B cells

K.-J. Song,’* J. H. Lee,* S.-H. Kwon,+ J.-H. Park* & J. M. Lee*
*Department of Microbiology, Brain Korea 21 Project for Medical
Sciences, Yonsei University College of Medicine, Seoul, Korea,
"Department of Microbiology, Yonsei University College of Medicine,
Seoul, Korea

MicroRNAs are small non-coding RNAs that negatively regulate gene
expression. It has been reported that miRNAs are expressed in
mammalian and plant cells. The recent study showed that virus also
encodes miRNAs. Epstein—Barr virus (EBV) is a dsDNA human
gamma herpes virus which infects more than 90% of human popu-
lations. It is associated with the development of malignancies such as
Burkitt’s lymphoma, nasopharyngeal carcinoma, and EBV-associated
gastric carcinoma. EBV has recently been shown to encode miRNAs.
Although we can predict that the small size of miRNA precursors
makes them potentially ideal for use by viruses as inhibitors of host
cell defense pathways, the function of most of them and expression
patterns are still unknown.

In this study, we showed that one of EBV viral miRNA, miBHRf1-3,
was expressed during an initial infection step and can inhibit p21*"V*""
translation by binding on 3’ UTR of p21"V*". We also demonstrated that
the expression of level of miR-22 is also increased simultaneously. MiR-
22 is known as a tumor suppressor, thus, it is related to cell division,
proliferation, development and cell cycle. Here we show that miR-22
could also suppress p21"*!' by binding on 3" UTR of p21"*". To
determine the function of viral miRNAs, we analyzed cell cycle
progression and apoptosis in EBV positive cells with or without
transfecting 2’-O-Methyl oligonucleotides, miRNA inhibitor. 2"-O-Me-
mir-BHRF1-3 resulted in an increase of apoptosis in EBV infected cells,
implicating that mir-BHRF1-3 and mir-22 function in cell survival
maintenance.

746
A novel model to investigate T cell — oligodendrocyte precursor
cell interactions

R. A. Hassan,* A. Young,* E. G. Baxi' & D. C. Fitzgerald*

*Centre for Infection and Immunity, Queen’s University Belfast, Belfast,
UK, "Department of Neurology, Johns Hopkins University, Baltimore,
MD, USA

Although the immune system is known to be involved in Multiple
Sclerosis pathogenesis, it is also implicated in remyelination. In vivo
studies have shown T cells to be necessary for efficient remyelination,
however the mechanisms by which this occurs are poorly understood.
We hypothesise that interactions between CD4+ T cell subsets and
oligodendrocyte precursor cells (OPCs) may drive OPC maturation
and potentially alter T cell phenotypes and influence remyelination. In
order to investigate this, we sought to develop an in vitro model
whereby the reciprocal effect of T cells on OPCs could be further
studied. OPCs were isolated from neonatal murine forebrains and
digestion, separation and culture conditions were optimised. Using
FACS or magnetic beads, OPCs were selected for either NG2 or O4,
early and late OPC markers respectively. OPCs were cultured in con-
ditions which supported proliferation, before being co-cultured with
CD4+ T cell subsets which were polarised to distinct subsets. As OPCs
cannot be grown in serum, we tested a range of co-culture conditions.
By combining the OPC serum-free media and serum-free RPMI, we
found that both cell types were supported and the supplements con-
tained in the OPC media were sufficient for T cells to thrive in the
absence of serum. The maturation was quantified by immuno-
fluorescence using a marker of mature oligodendrocytes (myelin basic

protein). T cell phenotype was characterised by flow cytometry. This
study has generated a novel T cell — OPC co-culture model which
lends itself to investigation of OPC maturation, a key process in re-
myelination.

812

Mesenchymal stem cells co-cultivation with mononuclear cells
treated with phytohemagglutinin interferes with lymphocyte late
apoptosis/necrosis

L. C. Marti & M. Normanton
Experimental Research, Instituto Israelita de Ensino e Pesquisa Albert
Einstein, Sao Paulo, Brazil

Mesenchymal stem cells (MSC) represent an adult population of non
hematopoietic stem cells, which can differentiate into a variety of cell
types and are able to modulate immune responses.

The objective of our study was to investigate alterations in T cell
apoptosis by co-cultivation with MSC. Mesenchymal stem cells were
obtained from human bone marrow discarded cells (Ethical Commit-
tee Approval — Process 10/1412); MSC were characterized by flow
cytometry immunophenotyping and by the multilineage differentia-
tion. Peripheral blood was obtained from healthy volunteers after
signed informed consent; and processed by gradient density to obtain
peripheral blood mononuclear cells (PBMC).

PBMC were stimulated with 1 pg/ml phytohemagglutinin and co-
cultivated for 24 and 48 h with MSC, and PBMC cultivated without
MSC for 24 and 48 h served as control.

Briefly; non adherent cells were stained with Annexin V (FITC),
Propidium Iodide (PI) and CD3 (APC). We observed that phytohe-
magglutinin stimulated T cells (CD3) co-cultivated with MSC
presented less late apoptosis/necrosis than the cells cultivated without
MSC. After 24 h the mean percentage of late apoptosis/necrosis
without MSC (n =8) was (24 £9) and with MSC co-cultivation
(n=8) was (19 + 10). After 48 h the mean late apoptosis/necrosis
without MSC (n = 8) was (41 + 11) and the with MSC co-cultivation
(1 = 8) was (28 + 13), P < 0.05.

Than we further investigated the cells stimulated by 24 h with
phytohemagglutinin, than washed and co-cultivated with MSC by 24 h
and we observed a direct or indirect action of phytohemagglutinin in
the MSC that have caused at least part of this effect.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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CD1d splice variants: immunoregulatory role in liver metastasis

R. Fahey,* S. Whelan,* A. Carroll,” A. Lloyd,* J. Lysaght,i

R. Siddachari,” M. O’Brien,* J. Reym)lds,"t J. Geoghegan'r &

C. O’Farrelly*

*Biochemistry and Immunology, Trinity College Dublin, Dublin, Ireland,
TLiver Unit, St. Vincent’s University Hospital, Dublin, Ireland,
tDepartment of Surgery, Trinity College Dublin, Dublin, Ireland

iNKT cells, powerful anti tumour cells, have been found to be func-
tionally compromised in metastatic liver. These cells are restricted by
CD1d, a molecule which presents glycolipids to iNKT cells resulting in
their activation. Evidence suggests CD1d is spliced into multiple iso-
forms. Bioinformatic analysis of ESTs confirmed this and detected the
presence of a putative soluble splice variant of CD1d which may act as
a regulator of iNKT activity. Primer sets were designed to detect the
complete CD1d transcript and the soluble splice variant which we

Abstracts

called SP2. Using these, qPCR revealed higher levels (>10-fold) of SP2
in metastatic liver when compared to healthy tissue. We aim to ex-
amine the effects that these splice variants have on hepatic iNKT cells
using liver perfusate as a source of healthy hepatic iNKT cells.

In human liver Vo24Jo18" iNKT cells, while significantly expanded
when compared with other sites, are less abundant (approximately
4—5% of hepatic T cells) and therefore difficult to study. Here we
describe a relatively small but accessible population of liver iNKT cells.
Ex vivo perfusion of donor livers releases a significant population of
hepatic mononuclear cells (HMNCs). From 18 transplants, yields of
15—228 x 10° HMNCs were obtained. Almost 25% (13—37%) of these
were CD3+ CD56— T cells, 40% (24—53%) were CD3—CD56+ NK
cells, 5% (3—7%) were CD3+CD56+NKT cells, 0.5% were 611+
iNKT cells and 0.18% were Vo24+ V11+ cells. We aim to expand this
population of iNKT cells in order to test the function of CD1d
isoforms.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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9
Anti-cardiolipin autoantibody expression as a potential biomarker
for deep vein thrombosis with anti-phospholipid syndrome

H. Y. M. Ali* & Z. A. Abdullah'
*Immunology, Technical & Health Institute-Zakho, Zakho, Iraq,
TImmunology, Mosul Medical College, Mosul, Iraq

Background: This study sought to determine the frequency rates of
anti-cardiolipin (aCL) dependent on the presence of ff,-GPI, anti-f3,-
glycoprotein I (af,-GPI), and anti-phosphatidyl serine (aPS) IgG au-
toantibodies among patients with deep venous thrombosis of legs.
Methods: Fifty patients with deep vein thrombosis of legs and 50
control subjects recruited from Kurdistan Region, Iraq were evaluated.
All cases were under 50 years-of-age and had no recognizable risk
factors. Using ELISA to detect the presence of IgG isotype of aCL, af3,-
GPI, and aPS autoantibodies in their blood.

Results: The frequency of aCL was 15/50 (30%), af$,-GPI was 13/50
(26%), and aPS was 5/50 (10%) among patients. In contrast, only aCL
was detected in 2/50 (4%) of control subjects. Of all the aCL" cases, the
incidence of patients having the combined profile of aCL + af,-GPI
was 13/15 (86.7%) and of aCL + aPS was 5/15 (33.3%). Only 8/15
(53.3%) of these aCL" patients also expressed af2-GPI" in the absence
of aPS. The frequency of patients expressing all three markers was only
5/15 (33.3%). In none of the APS positive patients were af$,-GPI or
aPS expressed in the absence of aCL. Conversely, IgG aCL as a sole
marker was seen in 2/15 (13.3%) of these patients (i.e. in absence of
either other markers).

Conclusions: It can be concluded from these studies that among the
three major forms of APLA examined, the presence of IgG aCL
autoantibodies appeared to correlate best with patients having DVT of
legs who were concurrently suffering APS.

20
Smoking and regulation in chronic obstructive pulmonary disease
(CoPD)

N. Lane,* L. Fairclough,* R. A. Robins* & J. Corne'

*Immunology, University of Nottingham, Nottingham, UK, Respiratory
Medicine, University of Nottingham Teaching Hospital, QMC, Notting-
ham, UK

Introduction: T regulatory cells are a subset of CD4" T helper cells.
These cells are important for maintaining self tolerance and the pro-
duction of anti inflammatory cytokines in chronic inflammation, such
as COPD and other diseases of the lung. Increased levels of
CD4"CD25" have been observed in COPD patients with acute ex-
acerbations and emphysema.

Method: Twenty seven participants were recruited, 11 with COPD,
nine healthy smokers without COPD and seven healthy non smokers.
A sample of venous blood was taken and mixed with flow count beads.
The samples were analysed on the FC500 flow cytometer straight away.
The absolute number of CD3*CD4*CD25™" was calculated as cells/ul
for every participant.

Results: In peripheral blood the absolute numbers of
CD3*CD4*CD25"* cells are significantly increased in healthy smokers
(P = 0.033) and patients with COPD (P = 0.018) compared to non
smoking healthy controls. Interestingly ex-smokers within the COPD
group are observed as having lower numbers of CD3"CD4*CD25"*
compared to those who still smoke.

Conclusion: Due to similar numbers of CD3"CD4*CD25"" in the
smoking and COPD group this indicates the results are due to the act
of smoking it self not the disease alone. The smoke particles being
inhaled by both groups are activating the T regulatory cells in the

periphery. There seems to be lower levels of inflammation in the
smokers with COPD that have given up in the last few years.

23
Evolutionary history of the low-affinity Fc gamma receptor copy
number variable locus: diversity, disease and helminth infection

L. R. Machado,* R. J. Hardwick,* H. Bogle,* J. Bowdrey,* M. Sironi'
& E. J. Hollox*

*Department of Genetics, University of Leicester, Leicester, UK,
"Bioinformatic Laboratory, Scientific Institute IRCCS E.Medea, Bosisio
Parini, Italy

Low-affinity Fc receptors for immunoglobulin G (IgG) are expressed
on a variety of leucocytes and play an important role in immune
responses to pathogens. Copy number and functional single nucleotide
variation in the low affinity FCGR region is associated with lupus,
malaria, and possibly rheumatoid arthritis. We analysed variation at
this locus in a global survey of 946 individuals from 51 populations.
We found no large differences in copy number distribution together
with little association with flanking SNP haplotypes suggesting a high
recurrent mutation rate of this CNV. Coalescent analysis of population
data suggests a mutation rate of about 0.1% per generation. A model of
recurrent duplication and deletion mediated by non-allelic homo-
logous recombination is supported by breakpoint mapping of homo-
zygous deletions. Given the functional relevance of the sequence
variation typed, infectious disease burden may be involved in shaping
variation. Indeed, helminth pathogen richness is significantly corre-
lated with the frequency of the NA1 variant of FCGR3B (P = 0.0018)
and an active form of the FCGR2C receptor (P = 0.0005). Maximum-
likelihood analysis of sequence evolution in mammals supports a
model where positive selection acted on lineages with high levels of
helminth infection (P = 0.006). Positive selection has acted on a subset
of amino acids in FCGR3 which were mapped to the crystal structure
and formed three patches on the receptor likely to influence the in-
teraction with IgG.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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The formation of fused monocyte giant cells in common variable
immunodeficiency

T. H. Scott-Taylor,* K. Whiting'*' & D. Webster*

*School of Human Sciences, London Metropolitan University, London,
UK, 'rLife Sciences, Kingston University, London, UK, IImmunology,
University College Medical School, London, UK

The fusion of peripheral monocytes to form multinucleate giant cells
may be related to granuloma formation in inflammatory diseases.
Giant cells of common variable immunodeficiency (CVID) and normal
individuals were examined under electron and confocal microscopes
after culture in a range of cytokines, supernatants and mitogens. CVID
peripheral blood mononuclear cells had a great range but on average
fused more quickly and with higher numbers of nuclei in a twofold
greater tendency to form giant cells in culture medium without cyto-
kines than normal. Addition of IL4, GMCSF, IFNg, TNFa and T cell
conditioned media further induced normal and particularly CVID
giant cell formation and combinations of cytokines and monokines
acted synergistically in promoting monocyte fusion. Treatment with
anti INFg antibody reduced normal giant cell formation particularly,
indicating a greater predisposition of peripheral CVID cells to fuse,
while a greater tendency of CVID cells to fuse with immunoglobulin
conditioned media my indicate the contribution of IVIG treatment in
granuloma formation. CVID and normal giant cells expressed similar
levels of MHC class II and costimulatory molecules and FC receptors
and demonstrated metabolic and phogocytic activity with bacteria,
yeast and fluorescent carboxilated beads. A 2—5 fold greater tendency
to form giant cells was induced in peripheral CVID monocytes by an
extensive range of monokines, inflammatory lymphokines and T cell
supernatants. CVID and normal cell giant cells were metabolically
active and phenotypically similar.

52
The role of alveolar macrophages in the resolution of house dust
mite induced allergic airways disease

S. A. Mathie, T. Hussell & C. M. Lloyd
Leukocyte Biology Section, Faculty of Medicine, National Heart and Lung
Institute, Imperial College, London, UK

Allergic asthma is a chronic inflammatory disease of the lung. Defi-
ciencies in pro-resolving mechanisms may contribute to the persistence
of inflammation in the lung. Alveolar macrophages are considered to
have a critical regulatory role in the lung, but their interactions in the
allergic lung are not well understood. This study was to investigate the
role of alveolar macrophages in the allergic lung during resolution of
HDM induced allergic airways disease. Disease parameters were mea-
sured at 4 h, 7 and 13 days following cessation of allergen exposure.
Airway hyper-reactivity was sustained 7 days post challenge compared
to PBS treated controls, returning to baseline by 13 days, accompanied
with concomitant levels of Th2 lymphocytes and eosinophils. Alveolar
macrophage numbers increased at 4 h and remained significantly
elevated at 7 and 13 days (5.96 x 10° and 4.60 x 10° versus
3.03 x 10° cells/ml, P < 0.05). Depletion of alveolar macrophages
during the resolution phase was carried out using i.t administration of
clodronate encapsulated liposome. This resulted in a significant in-
crease of Th2 lymphocytes at 13 days compared to mice receiving
liposome control (26.9 x 10° versus 13.0 x 10° cells/ml, P < 0.05).
The adoptive transfer of naive alveolar macrophages during resolution
did not alter airway resistance; however, total cell numbers (89.8 x 10°
versus 121.9 x 10° cells/ml, P < 0.05) and eosinophils (7.95 x 10°
versus 17.9 x 10° cells/ml, P < 0.05) were significantly decreased.
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These data indicate that distinct pathways are responsible for resolu-
tion of allergic inflammation and alveolar macrophages have a specific
role to play.

64
Decreased CD4+ and CD8+ effector memory T lymphocyte
populations in thyroid-associated ophthalmopathy

M. R. Edmunds,”" E. G. Yates,* O. M. Durrani’ & S. J. Curnow*
*Centre for Translational Inflammation Research, College of Medical and
Dental Sciences, University of Birmingham, Birmingham, UK,
"Birmingham & Midland Eye Centre, Birmingham, UK

Purpose: Relative proportions of peripheral blood memory T cell
subsets vary in a number of inflammatory and autoimmune condi-
tions. The aim of this study was to definitively characterise CD4* and
CD8" T cell memory populations in Thyroid-Associated Ophthalmo-
pathy (TAO), an inflammatory disease of the orbit associated with
Graves’ disease.

Methods: Multicolour flow cytometry was used to analyse CD4, CDS8,
CD45RO and CCR?7 expression, and IFN-y and IL-17 production, by
PMA/ionomycin-stimulated PBMCs from 20 subjects with TAO and
11 age- and sex-matched healthy controls. Naive and effector memory
populations were defined as CD45RO™ CCR7" and CD45RO" CCR7",
respectively. Statistical analysis was undertaken with Mann—Whitney
U-test.

Results: There were significant increases in the proportion of naive T
cells in both CD4+ (median 71% versus 40%) and CD8+ (median
74%% versus 46%) compartments, and similar reductions in effector
memory CD4+ (median 10% versus 16%) and CD8+ (median 9.7%
versus 23%) cells in TAO subjects, compared with controls.
Consequently, there was lower production of IFN-y (median 4.4%
versus 12% for CD4+ and median 6% versus 16%, for CD8+) and IL-
17 (median 0.45% versus 1.3%, for CD4+ and median 0.38% versus
0.599%).

Conclusions: This study demonstrates reduced cytokine-producing
effector memory CD4+ and CD8+ T cells in TAO. Skewing of memory
T cell populations may represent dysregulated lymphocyte home-
ostasis, with preferential generation or survival of naive T cells, or
increased loss or sequestration of effector memory T cells in inflamed
tissues. Future experiments will aim to clarify the immunopathogenic
significance of this observation.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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67
T cell-derived IL-6 and IL-13 drive dermal fibrosis: implications for
systemic sclerosis

S. O’Reilly,* T. Huegle,T A. Krippner' & J. Van Laar'
*MRG, Newcastle Upon Tyne, UK, "Newcastle University, Newcastle
Upon Tyne, UK

Systemic Sclerosis (SS) an autoimmune disease of unknown aetiology
that is characterised by inflammation. Immune abnormalities in the
disease include T cell activation and a host of proinflammatory cy-
tokines. Tumour necrosis-o (TNF-) is a pro-inflammatory cytokine
that may be involved in disease pathogenesis and is upregulated in SS.
TNF-o signals through two receptors. The aim was to investigate the
role of TNF-o in T cells and the role of pro-inflammatory cytokines in
SS. T cells from SS and controls were analysed for TNF-a receptor
using flow. Specific mutant ligands that are recombinant for TNF-o
receptor subtypes or soluble TNF was used to examine downstream
effects. T cell-derived cytokines were measured using ELISA and
subsequent cytokines neutralised with antibodies or isotype controls
and collagen I measured. T cells were present in high numbers in the
skin of patients. TNF-oR II was elevated in T cells from both the skin
of affected patients and also T cells from blood compared to healthy
controls. Mutant ligands to receptor subtypes leads to elevated In-
terleukin-6 and also IL-13 expression from healthy and SSc donors. SS
donors have a much higher constitutive level of both cytokines
without the addition of TNF-u ligands. Medium also upregulated
Collagen I expression by 20-fold after incubation with TNF. Sup-
pression of T cell derived cytokines IL-6 and IL-13 in combination by
neutralising antibodies leads to an attenuated increased collagen I
mRNA expression. T cells are activated ‘in vivo’ and secrete the cy-
tokines IL-6 and IL-13. IL-6 and IL-13 work synergistically.

69

Molecular mimicries of linear epitopes between pancreatic
glutamic acid decarboxylase (GAD65) and proteins from Escher-
ichia coli

R. B. Nisr, A. J. Moody & M. L. Gilpin
School of Biomedical and Biological Sciences, University of Plymouth,
Plymouth, UK

Typel diabetes (T1D) is characterised by autoimmunity to f-cell
auto-antigens such as GAD65 and insulin. GAD auto-antibodies
target epitopes whose isoforms may present in microorganisms, and
contribute as an environmental factor in development of diabetic
autoimmune responses. This study searched a range of micro-
organisms for GAD 65 mimicries. Purified GAD protein was pro-
duced using Halo-Tag technology in Chinese Hamster Ovary (CHO)
cells, and used to stimulate production of GAD antiserum in mice.
The GAD antiserum was titrated and used to screen total protein
samples from 40 bacteria and five yeasts, using a dot blot technique.
Interestingly, strong immunological reaction was seen with bacteria
of the Enterobacteriaceae family. The positive samples were sub-
jected to western blotting which produced immune active protein
bands. For E. coli four bands were detected (40, 36, 22, 18 kDa).
These were identified using mass spectrometry as an outer mem-
brane protein A, formate dehydrogenase, superoxide dismutase and
DNA starvation protein, respectively. These proteins expressed sig-
nificant epitopes 1, 4, 4, 2, respectively, with strong homology (up
to 70%) with the GAD epitopes. It was found that one epitope from
E. coli was highly similar to several epitopes on GAD, whereas other
epitopes from E. coli were similar to a single and different epitope
on GAD. All these epitopes occur at the C-terminal region of GAD
(residues 419—565), a region previously reported to be targeted by
auto-antibodies. This suggests that those epitopes may be inducers

for autoimmunity particularly in individuals who are immune-
compromised or genetically predisposed for T1D.

82

Characterization of the rabbit CD200R family and investigation of
a possible interaction between rabbit CD200R and M141 (a viral
CD200 homolog)

M. Akkaya & A. N. Barclay
Sir William Dunn School of Pathology, University of Oxford, Oxford, UK

CD200R is an inhibitory receptor expressed on various leukocytes. It
is responsible for down-regulating immune responses upon engage-
ment with its ligand CD200, which is expressed on a wide range of
cells. The immune suppression generated by this interaction has been
shown to be targeted by several DNA viruses. These pathogens
possess viral CD200 homologs (vCD200) which they use to bind with
host’s CD200R in order to escape from immune response. However
in contrast to well characterized vCD200 molecules seen in herpes
viruses, the function of vCD200 molecules in pox viruses is not
known. In this study we have investigated the interaction between
M141 (vCD200 in rabbit myxoma viruses) and rabbit CD200R. For
this purpose full length rabbit CD200 and CD200R sequences were
identified by aligning genomic sequence of Oryctolagus cuniculus with
sequence of CD200 and CD200R from known species. One inhibitory
and two possible activating members of CD200R family were char-
acterized on chromosome 14. Soluble purified recombinant rabbit
CD200R was shown to bind immobilized rabbit CD200
(Kp = 3.27 uM) using surface plasmon resonance but there was no
binding with M141. Stable cell lines expressing full length M141 and
rabbit CD200 were generated and they were incubated with fluor-
escent beads coated with rabbit CD200R. Beads were shown to bind
to rabbit CD200 expressing cells but not to M141 expressing cells.
These results suggest a CD200R independent role for M141, the viral
CD200 homolog.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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p-Defensin genomic copy number is associated with HIV viral load
and immune reconstitution in sub-Saharan Africans

R. Hardwick,* W. Amogne,Jr"‘t S. Mugusi,i’§ G. Yimer,"*

E. Ngaimisi,j’§ A. Habtewold, " O. Minzi,® E. Makonnen,"

M. ]anabi,f L. Machado,* F. Mugusi,'T G. Aderaye,Jr L. Lindquist,"t
E. Hollox* & E. Aklillu*

*University of Leicester, Leicester, UK, TAddis Ababa University, Addis
Ababa, Ethiopia, *Karolinska Institutet, Stockholm, Sweden, *Muhimbili
National Hospital, Dar es Salaam, Tanzania, Muhimbili University of
Health and Allied Sciences, Dar es Salaam, Tanzania

AIDS, caused by the retrovirus HIV, is the leading cause of death of
economically-active people (age 15—59) in sub-Saharan Africa. It is
characterised by high HIV viral load and reduced (<200 cells/mm?)
CD4" T-cell count. B-defensins are broad-spectrum antimicrobial
genes that are also chemotactic for dendritic cells and T-cells through
the CCR6. fi-defensin genes have previously been shown to be copy
number variable, that is, different individuals have different numbers
of the same gene. In this cohort study we analysed the relationship
between f-defensin genomic copy number and HIV viral load im-
mediately prior to initiation of retroviral treatment in 627 Ethiopian
and 325 Tanzanian HIV patients, some co-infected with tuberculosis.
We also measured the response to Highly Active Antiretroviral
Therapy (HAART) by measuring follow-up CD4+ T-cell counts and
viral load counts in a subsection of these patients. We found that
high f-defensin copy number was associated with increased baseline
HIV viral load, independent of co-infection with tuberculosis and
population of origin. We also found that high f-defensin copy
number was associated with impaired immune reconstitution after
initiation of HAART, as measured by CD4 count up to 48 weeks
follow-up and virological failure (persistence of viremia with viral
load >200 copies/ml). Given the known chemotactic role of f[-de-
fensins, our data suggest a model where f-defensins recruit HIV-
permissive Th17 lymphocytes to mucosal sites via the chemokine
receptor CCRe.
E. Hollox and E. Aklillu are joint senior authors.
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Characterising the effects of treating dendritic cells with the small
intestinal extra-cellular matrix proteins, tissue transglutaminase
(TG-2) and fibronectin

W. Dalleywater, D. Chau & A. Ghaemmaghami
School of Molecular Medical Sciences, University of Nottingham,
Nottingham, UK

Introduction: Dendritic cells (DCs) are part of the innate immune
system with a key role in modulating T cell mediated immune re-
sponses. Coeliac disease is caused by inappropriate activation of such a
response leading to small intestinal inflammation when gluten is in-
gested. Tissue transglutaminase (TG-2) is an extracellular matrix
(ECM) protein and has an established role in coeliac disease; however,
no work to date has examined its impact on DCs. The aim of this study
was to investigate the effect of the small intestinal ECM proteins, tissue
transglutaminase (TG-2) and fibronectin (FN), on human DCs by
including these proteins in DC cultures.

Methods: The study used flow cytometry to determine the effect of
TG-2 and FN on DC phenotype and endocytosis, and scanning
electron microscopy to assess morphological changes. Pre-treated DCs
were cultured with naive, autologous, T cells and subsequent T cell
proliferation and cytokine profile determined. Furthermore, a co-
culture of DCs, intestinal epithelial cells and TG-2 was established.
Results and discussion: The data indicate that TG-2 affected DCs in a
concentration-dependent manner. High concentrations of TG-2 were
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associated with a more mature phenotype and increased ability to
stimulate T cells. Lower concentrations led to maintenance of an
immature phenotype, with persistence of endocytic ability and absence
of T cell stimulation. Data on the effect of fibronectin were less
conclusive. These data provide support for an additional role for TG-2
in coeliac disease and demonstrate the potential of in vitro modelling
of coeliac disease pathogenesis.

92
Clocks determine outcome of parasitic worm infection in mice

S. Otto, K. Else & A. Loudon
University of Manchester, Manchester, UK

An appropriate immune response is essential for survival in the context
of infection. Many important cells and molecules in the immune re-
sponse fluctuate following a daily rhythm, influencing the ability to
respond to acute infection.

C57 BL6 mice were infected with a high dose (200 eggs) of Trichuris
muris, a nematode parasite dwelling in the large intestine, at 7 AM or
7 PM. The progress of infection was monitored by worm counts,
serum antibody levels and cytokine production in the mesenteric
lymph nodes in mice culled on Day 13, Day 21, Day 25 and Day 28.
Mice infected at 7 AM expelled the worm burden significantly earlier
than those infected at 7 PM. 7 AM mice exhibited a stronger Th-2 type
response, required for worm expulsion, compared to 7 PM mice.

This experiment shows that the speed of resolution of an acute
infection over 3—4 weeks depends on the time of day of initial
infection.

96
The retinoic acid receptor agonist Am8o increases mucosal
inflammation during an intestinal helminth infection of mice

R. Hurst,* A. De Caul,* L. Bell,* H. Kagechika' & K. Else*
*Manchester Immunology Group, University of Manchester, Manchester,
UK, "School of Biomedical Science, Tokyo Medical and Dental University,
Tokyo, Japan

Vitamin A metabolites, such as all-trans-retinoic acid (RA) act through
the nuclear receptor retinoic acid receptor (RAR) to regulate gene
transcription. The role of RA in the regulation of chronic inflamma-
tion is largely unexplored, despite the fact that vitamin A is used to
reduce morbidity during chronic-infection of helminth parasites in
children and adults. Here, we use Trichuris muris infection of mice as a
biologically-relevant model of chronic mucosal inflammation and treat
with an RARo/ff agonist (Am80). Critically, we show, for the first time,
that rather than playing an anti-inflammatory role, Am80 actually
exacerbates helminth-driven inflammation, described by an ex-
aggerated crypt hyperplasia and an increased cellular infiltrate, and that
these pro-inflammatory effects are IL-6 dependent. This study there-
fore presents novel data showing a pro-inflammatory role of retinoic
acid in T. muris infection, and gives an important insight into the
function of RAR in immune responses of the gut mucosa.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /Immunology, 135, (Suppl. 1), 52—212
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Multi-parameter approaches to monitor the pathogenesis of
collagen antibody induced arthritis (CAIA) in mast cell deficient
mice

K. S. Ross,* P. Garside,T I. B. McInnes' & C. E. Lawrence*
*Strathclyde Institute of Pharmacy & Biomedical Sciences, University of
Strathclyde, Glasgow, UK, "Institute of Infection, Immunity & Inflam-
mation, University of Glasgow, Glasgow, UK

Distinct immune cell populations are implicated in the development of
rheumatoid arthritis (RA), however the involvement of mast cells
(MC) has received much less attention. MCs are resident in the in-
flamed joint during RA and could trigger joint destruction directly by
interaction with dendritic cells or T cells, or indirectly by release of a
multitude of cytokines, proteases and other immunological mediators.
In order to determine the role of mast cells in the subtle and early
changes in joint pathology in inflammatory arthritis, we have em-
ployed in vivo imaging of multiple fluorescent and bioluminescent
disease markers.

MC deficient Kit-"*" and their C57BL/6 wild type controls were
injected i.p. with anti-collagen type II antibodies and arthritis
synchronised with an LPS boost i.p. on day 3. Mice were injected
with fluorescent probes activated by MMPs and cathepsins on day 6
post antibody injection. Mice were injected with bioluminescent
probes for myeloperoxidase daily. Fluorescent and bioluminescent
signals were quantified from the planar images. There was a positive
correlation between arthritic score and cathepsin activation, as well as
between myeloperoxidase activity and neutrophil influx. This study
begins to give us insight into the molecular disease processes in CAIA.

115
CD25 expression defines novel subsets of naive human CD4+ T
cells

M. L. Pekalski,* R. C. Ferreira,* R. Coulson,* K. Downes,*

D. Smyth,* H. Guo,* C. A. Dendrou,” X. Castro Dopico,*

H. Stevens,* S. Nutland,* N. M. Walker,* J. H. M. Yang,I T. Tree,’
L. Esposito,* J. A. Todd* & L. S. Wicker*

*IDRF/WT Diabetes & Inflammation Laboratory, CIMR/University of
Cambridge, Cambridge, UK, YThe Weatherall Institute of Molecular
Medicine, Oxford Radcliffe Hospitals NHS Trust, Oxford, UK, *Guy’s
and St Thomas® Hospital and King’s College London, London, UK

Previous studies from our group (Nat Gen 2009) have identified a MS
and T1D autoimmune associated polymorphism within the IL-2RA
gene region regulating CD25 expression by naive CD4" T cells.
CD25P°° naive CD4" T cells respond to lower concentrations of IL-2
than their CD25"* counterparts. Analysis of more than 200 healthy
donors from genotype-selectable human bioresource demonstrated
that the expression of CD25 on naive CD4+ T cells increases with age
regardless of sex and is increased in females. The protective IL2RA
genotype prevents the age related increase of CD25 on naive CD4+ T
cells.

In order to characterise further CD25P* naive CD4+ T cells we
assessed the expression of molecules that differentiate naive and
memory T cells on the surface of CD25P* versus CD25"¢ naive CD4+
T cells: CD27, CD28, CD45R0O, CD62L, CD69, CD183, CD1%4,
CD195, CD196, CD197 and HLA-DR. Expression of these molecules
did not discriminate CD25"° naive CD4+ T cells from their CD25"®
counterparts. Since a phenotypic difference was not observed, gene
expression microarray analysis was performed and the results
confirmed the naive status of the CD25°* subset.

Parallel analysis of CD25 and CD31 (a marker of thymic naive
CD4+ T cells that include recent thymic immigrants) expression
demonstrated that CD25 is expressed on CD31P° naive CD4+ T cells;

however, the frequency of CD25P°° cells is increased twofold amongst
CD31"® central naive CD4 T cells. Ongoing studies are focused on the
functional consequences of CD25 expression on the CD317* and
CD31"® naive CD4+ T cell subsets.

131
B-Cell growth factors in autoimmune blistering skin disease

E. C. Benton, J. B. Mee, B. S. Bhogal & R. W. Groves
Immunodermatology, St John’s Institute of Dermatology, Guy’s and St
Thomas” Hospital and King’s College London, London, UK

Autoimmune blistering diseases represent a heterogeneous group of
disorders characterized by pathogenic circulating autoantibodies to
structural components of skin and mucosal membranes. BAFF (B cell
activating factor, TNFSF13B) and APRIL (A PRoliferation Inducing
Ligand, TNFSF13A) both belong to the tumour necrosis factor su-
perfamily. They are crucial mediators of B cell survival and function
and over-expression of these ligands has been shown to promote au-
toimmunity. Elevated serum levels of BAFF and/or APRIL have been
reported in several autoimmune diseases and may correlate with dis-
ease activity and/or titres of pathogenic autoantibodies.

We were interested in evaluating the role of BAFF and APRIL in the
pathogenesis of autoimmune blistering skin disease. Circulating APRIL
levels were elevated in patients with the sub-epidermal blistering
conditions bullous pemphigoid (# = 50; mean = 25.8 ng/ml, range
6.4—286.9 ng/ml) and epidermolysis bullosa (EBA) (n =19
mean = 18.3 ng/ml, range 1.3—69.4 ng/ml), but not in patients with
intra-epidermal blistering disorders pemphigus vulgaris (17 = 25;
mean = 9.2 ng/ml, range 5.8—17.9 ng/ml) or pemphigus foliaceus
(n =13; mean = 11.3 ng/ml, range 2.4—20.2 ng/ml). Interestingly,
BAFF levels were not elevated in any disease state but increased
significantly following B-cell depletion therapy with rituximab in
association with B cell recovery. We were unable to observe any
relationship with antibody levels or disease activity.

Our data suggest that different B-cell control mechanisms exist in
sub-epidermal immunobullous disease (pemphigoid and EBA) com-
pared with pemphigus variants, where blistering is intra-epidermal.
Consequently, therapeutic interference with BAFF and APRIL path-
ways may have differential effects in these disorders.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Regulatory T cells exhibit reduced phenotypic stability upon pro-
inflammatory challenge in autoimmune hepatitis

C. R. Grant, B. Holder, R. Liberal, Y. Ma, G. Mieli-Vergani,
D. Vergani & M. S. Longhi
Institute of Liver Studies, King’s College London, London, UK

Background: Expression of the ectoenzyme CD39 contributes to Treg
suppressive ability by initiating an ATP hydrolysis cascade culminating
in the production of the immunosuppressive molecule adenosine.
Recently, expression of CD39 has been associated with Treg pheno-
typic stability under pro-inflammatory conditions. In autoimmune
hepatitis (AIH) CD4P**CD25"&" regulatory T cells (Tregs) are nu-
merically and functionally defective, failing to suppress T cell-mediated
immune responses targeted to the liver.

Aim: To investigate the frequency and phenotypic stability of CD39"**
Tregs in AIH and in health.

Patients and methods: The phenotype and cytokine profile of
circulating Tregs from 24 AIH patients and 24 healthy subjects (HS)
was assessed by flow cytometry. Analysis was performed at baseline and
after exposure to anti-CD3/CD28 T cell expander or the pro-
inflammatory cytokines IL1f and IL6.

Results: At baseline, CD39"%° Tregs were less numerous in AIH
patients than HS and displayed a trend towards higher CD127
expression and reduced FOXP3 mean fluorescence intensity. Exposure
to T cell expander increased the frequency of IFNyP**CD397** Tregs in
AIH but not in HS. Although the frequency of IFNyP**CD39"° Tregs
augmented after treatment with IL1f and IL6 in both AIH and health,
the increase was more notable in AIH patients. IL1f and IL6 increased
the frequency of CD39"*" Tregs expressing CD127 in AIH patients but
not HS.

Conclusion: Compared to health, Tregs in AIH display lower CD39
expression and are more prone to activation upon exposure to pro-
inflammatory stimuli, indicating reduced phenotypic stability. These
characteristics may contribute to impaired Treg suppressive function
in AIH.

141
Reduced expression of Tim-3 renders Th1 and Tha1y effector cells
less amenable to T-reg control in autoimmune hepatitis

R. Liberal,”" C. Grant,* B. Holder,* Y. Ma,* G. Mieli-Vergani,*

D. Vergani* & M. S. Longhi*

*Institute of Liver Studies, King’s College London School of Medicine,
London, UK, TFaculty of Medicine, University of Porto, Porto, Portugal

Background: In autoimmune hepatitis (AIH), CD4 effector immune-
responses are permitted by defective CD4P*°*CD25P* T-regs. In murine
studies, apoptosis of Thl effectors is mediated by binding of T-cell-
immunoglobulin-and-mucin-domain3 (Tim-3) on their surface to
Galectin-9 (Gal9) expressed by T-regs.

Aims: To test the frequency of Tim-3"°° cells within the Th1 and Th17
subsets and to evaluate whether Tim-3 expression by CD4 effectors
affects their responsiveness to T-reg control.

Methods: Thirty-nine AIH patients and 16 healthy subjects (HS) were
studied. Frequency of cells positive for CD4, CD25, Tim-3, T-bet,
RORC, IFN-g and IL-17, was assessed by cytofluorimetry. Proliferation
of CD25"%, CD25"*Tim-3"* and CD25"*Tim-3"¢ target cells was
assessed by *H-thymidine incorporation after 5-day culture in the
absence and presence of CD4P**CD25P*°*CD127"°*T-regs.

Results: The frequency of Tim-3"cells within the Th1 and the Th17
subsets was lower in ATH than in HS (Th1: P < 0.001; Th17: P = 0.02).
In AIH, the frequency of Tim-3"cells correlated inversely with
transaminase and CD25"®T-bet"*cell values. CD25"®cells proliferated
less than Tim-3"® and more than Tim-3"*cells. Addition of T-regs
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reduced cell proliferation by 26% in AIH and by 53% in HS when
undivided CD25"*®cells were used as targets; by 23% and by 25% when
Tim-3"®cells were the targets and by 47% and by 62% when the targets
were Tim-3""cells.

Conclusion: Compared to undivided CD25"® and Tim-3"°%, Tim-
3P%cells proliferate less vigorously and are more susceptible to T-reg
control. In AIH, down-regulation of Tim-3 renders Th1 and Th17 CD4
effectors less amenable to immune-regulation and therefore more
likely to inflict and perpetuate liver damage.

142
Defective T-regulatory function in autoimmune hepatitis may
partially derive from a pro-inflammatory skewing of Galg9* T-regs

R. Liberal,”" C. Grant,* B. Holder,* Y. Ma,* G. Mieli-Vergani,*

D. Vergani* & M. S. Longhi*

*Institute of Liver Studies, King’s College London School of Medicine,
London, UK, "Faculty of Medicine, University of Porto, Porto, Portugal

Background: In autoimmune hepatitis (AIH) CD4**CD25° reg-
ulatory T-cells (T-regs) are defective in their ability to control CD4
T-cell effector function. T-regs express Galectin9 (Gal9), a b-ga-
lactosidase-binding-protein that inhibits Thl-mediated immune-re-
sponses by binding the T-cell-immunoglobulin-and-mucin-domain3
(Tim-3) on CD4 effector cells. In AIH T-regs express reduced levels
of Gal9.

Aims: To characterise transcription factor and cytokine profiles of
peripheral-blood-derived Gal9"**T-regs.

Methods: Thirty-four ANA/SMA+ patients and 17 healthy subjects
(HS) were studied. Expression of CD4, CD25, CD127, and Gal9, and
the transcription factor and cytokine profile of T-regs were determined
by cytofluorimetry. T-reg suppressor function was evaluated in a
proliferation assay following co-culture with CD25"®*Tim-3"** and
CD25"®Tim-3"¢ autologous target cells.

Results: Within Gal9"%cells the frequency of: (i) FOXP3P*cells was
lower in AIH than HS (P < 0.001); (ii) T-bet”®, GATA3P°® and
RORCP*cells was similar in ATH and HS; (iii) IL-10-producing cells
was lower in AIH than in HS (P < 0.001) but higher than in the
Gal9"“® T-reg fraction for both (AIH: P = 0.001; HS: P < 0.001); (iv)
TGE-b-producing cells was lower in AIH than in HS (P = 0.04); (v)
IFNg- and IL-17-producing cells was higher in AIH than in HS
(P =0.002 for both). Treatment with anti-IL-10 neutralizing anti-
bodies reduced T-reg ability to suppress CD25"®Tim-3*cell pro-
liferation, while did not affect CD25"**Tim-3"®cell proliferation.
Conclusion: A skewing towards a pro-inflammatory phenotype and a
reduced proportion of FOXP3P* and IL-10-producing cells within
Gal9P**T-regs may contribute to defective immunoregulation in AIH.
The reduction of Gal9"*T-reg suppression following anti-IL-10
blockade, suggests a role for IL-10 in Gal9?**T-cell immune-regulatory
function.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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FOXP3 and TGF-beta gene polymorphisms in allergic rhinitis

S. Abedian,* H. Hasannia* & J. Ghaffari'

*Microbiology and Immunology, Mazandaran University of Medical
Sciences, Sari, Iran, "Pediatric, Mazandaran University of Medical
Sciences, Sari, Iran

Regulatory CD4" T (Treg) cells are effective cells in balancing immune
responses to maintain immune tolerance. In this study, we hypothe-
sized single nucleotide polymorphisms (SNPs) in genes involved in the
development and function of regulatory T cells that related with
susceptibility to Allergic rhinitis (AR). The role of Transforming
Growth Factor Beta-1 (TGF-f31) at codons 10, 25 and Fork head box
protein 3 (FOXP3) at position —3279 A>C and —924 A>G was
evaluated in AR patients in comparison with controls. In a case-
control study, 155 AR patients and 163 allergy-free controls were
genotyped by using polymerase chain reaction sequence-specific pri-
mer (PCR-SSP) techniques. Examination of these SNPs showed that
haplotype formed by FOXP3 —3279 A allele occurred significantly
more frequent in patients than controls (odds ratio 1.44, 95% CI
1.312—2.66; P = 0.001). Our results suggested that the genes involved
in the growth and development of regulatory T cells, specifically
FoxP3, associated with susceptibility to AR.

157
The role of the transcription factor E4BP4 in chronic Trichuris
muris infection

E. Lawrence,* H. J. M. BradyT & R. K. Grencis*

*Faculty of Life Sciences, University of Manchester, Manchester, UK,
Division of Cell and Molecular Biology, Imperial College London,
London, UK

E4BP4 is a transcription factor which has recently been described to
play an important role in the plasticity of leukocyte development,
including in NK cells and CD4 T cells. In particular, it has been shown
to play a role in the regulation and secretion of type 2 cytokines from
CD4 T cells. The study of Trichuris muris infection in the mouse
provides an excellent model for human intestinal helminth infection
and inflammation of the large intestine. It is known that initiation of a
Th2 response is required for parasite expulsion. Here we show, for the
first time, that ablation of the transcription factor E4BP4 is sufficient to
lead to the expulsion of the parasite in otherwise susceptible mice and
that deletion of E4BP4 is associated with elevated Th2 cytokines in-
cluding IL-13, IL-4 and IL-9. We thus conclude that E4BP4 plays an
important role in regulating Th2 responses in vivo. Ongoing work will
identify the specific cell populations involved.

168

Intestinal homeostatic signals are lost in affected areas of
ulcerative colitis patients inducing an abnormal skin homing
phenotype in dendritic cells and T-cells they stimulate

D. Bernardo,* S. Vallejo—Diez,T E. R. Mann,* H. O. Al-Hassi,*

B. Martinez-Abad,T E. Monta.lvillo,Jr C.T. Tee,i A.U. Murugananthan,1
H. Naiez,® A. L. Hart,’ L. Fernandez-Salazar,” J. A. Garrote,™™

E. Arranz’ & S. C. Knight*

*Antigen Presentation Research Group, Imperial College London, Harrow,
UK, fMucosal Immunology Lab, Universidad de Valladolid, IBGM-CSIC,
Valladolid, Spain, *Department of Gastroenterology, St Mark's Hospital,
Harrow, UK, $Department of Gastroenterology, Hospital Rio Carrién,
Palencia, Spain, "Department of Gastroenterology, Hospital Clinico
Universitario de Valladolid, Valladolid, Spain, **Clinical Analysis Service,
Hospital Universitario Rio Hortega, Valladolid, Spain

Background: Ulcerative colitis (UC) is considered a TH2 disease
mediated by IL-13. Dendritic cells (DC) control the type and place of
immune responses. We hypothesised that local factors controlling in-
testinal homeostasis in UC patients are either lost or masked by on-
going inflammation in inflamed areas of the gut.

Methods: Colonic biopsies from inflamed and non-inflamed areas of
UC patients were cultured in vitro. Cytokine secretion in culture
supernatants was determined. Cell-free supernatants were used to
condition human blood enriched DC from healthy volunteers.
Phenotype and function of DC was determined by flow cytometry
and mixed leukocyte reactions respectively.

Results: Inflamed areas of the gut from UC patients had increased
production of soluble pro-inflammatory cytokines resembling a TH1
profile. Levels of IL-13 were below the detection limit in most cases
while IL-6 was the predominant secreted cytokine. DC conditioned
with unaffected areas of UC patients acquired a regulatory ‘gut-like’
phenotype. However, DC conditioned with inflamed areas acquired a
pro-inflammatory phenotype (determined as increased surface expres-
sion of HLA-DR, increased ongoing production of intracellular IL-6,
IL-12 and decreased ongoing production of IL-10), increased
expression of skin homing CCRS, did not decrease their stimulatory
capacity for T-cells and primed them with the skin-homing CLA
molecule. Such effects were abrogated with blocking anti IL-6, and
mimicked in healthy areas exposed to IL-6 following in vitro culture.
Conclusion: Homeostatic signals of the gut are lost in affected areas of
UC patients driving DC, through an IL-6 dependent mechanism, into a
pro-inflammatory not gut-restricted phenotype.

171
Invariant natural killer T cells in lesional skin of lupus
erythematosus patients

S. C. Hofmann,”" A. Bosma,* L. Bruckner-Tuderman,’

D. A. Isenberg,* E. C. Jury* & C. Mauri*

*Centre for Rheumatology Research, University College London, London,
UK, "Department of Dermatology, University Freiburg, Medical Center,
Freiburg, Germany

Lupus erythematosus (LE) is an autoimmune disorder associated with
exclusive skin lesions (cutaneous LE, CLE) or visceral involvement
(systemic LE, SLE). Patients with active SLE display numerically re-
duced iINKT cells [a unique subset of T lymphocytes characterized by
an invariant T-cell receptor (iTCR) o-chain] in peripheral blood (PB).

Here, we investigated if this reduction in patients with active SLE
may be the result of an accumulation at the site of inflammation. The
frequency of iNKT cells in skin biopsies from patients with CLE
(n =6) and SLE (n = 5) was assessed by immunofluorescence using
iTCR-specific antibodies. Biopsies from healthy individuals (n = 6)
served as controls. In comparison, iNKT cell frequencies in PB were
analysed in SLE (n = 24), and CLE patients (n = 13), and healthy
controls (n = 29).

Quantitative analysis of skin biopsies revealed an enrichment of
iNKT cells in SLE and CLE lesional skin (mean 4.6 and 4.5 cells/mm?,
respectively) compared to healthy skin (mean 1.9). The iNKT cells
were located within the epidermis, in perivascular infiltrates or skin
appendages. In contrast, the frequency of iNKT cells in PB was
significantly diminished in SLE and CLE (mean < 0.03%), as
compared to 0.07% for controls.

In summary, we demonstrate that iNKT cells are present in skin
lesions of CLE and SLE although they make up only a small proportion
of infiltrating T-lymphocytes. This migration to the site of inflamma-
tion may explain the low frequency of iNKT cells in PB and suggests a
potential pathogenic role for iNKT cells in different subtypes of lupus
erythematosus.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Looking for susceptibility factors in patients with cutaneous
leishmaniasis from Tabasco, Mexico

E. A. Fernandez Figueroa,* C. Rangel,T V. Espinosa,” K. Carrillo,’
N. Salaiza,* I. Imaz' & I. Becker*

*Medicina Experimental, Universidad Nacional Autonoma de Mexico
(UNAM), Mexico, Mexico, 'Instituto Nacional de Medicina Genémica,
Mexico, Mexico

In Mexico the most frequent clinical form of leishmaniasis is called
Localized Cutaneous Leishmaniasis (LCL), caused by Leishmania
mexicana. Yet the same parasite also produces the more severe anergic
form called Diffuse Cutaneous Leishmaniasis (DCL), where the para-
site spreads out of control, causing severe mutilation and eventually
invading the oral and nasopharingeal mucosae. Our group has found
that L. mexicana lipophosphoglycan (LPG) activates cells of the innate
immune system by binding TLR2. In healthy controls and LCL pa-
tients, NK cells stimulated with LPG led to cytokine production,
whereas in DCL patients, the cytokine production in response to the
LPG stimulus was reduced. Little is known about participation of the
innate immune response and inflammation in the disease outcome.
Several single nucleotide polymorphisms (SNPs) associated with this
disease have been reported (as TNFo, IFNy, IFNyR, IL-6, IL-4). But
none of them had been analyzed in Mexican-Mestizo population. We
have analyzed 12 SNPs from nine genes involved in immune responses.
We found that polymorphism in the gene encoding IL-1f (=511 C/T)
represents a variable influencing risk to a more severe form of the
disease for patients infected with L. mexicana. We also analyzed IL-1f
cytokine production in monocytes and expression in serum and in skin
tissues, where we found an over expression. Additionally, we analized
the pattern of genes within NK cells of patients with LCL versus DCL
and controls. We compared the protein pattern of 2-D gels using
serum from patients with LCL, DCL and controls.

174
Occurrence of opportunistic infections in people living with HIV/
AIDS following antiretroviral therapy in West Bengal, India

S. Chakraborty, M. Rahman & B. Saha
Tropical Medicine, Calcutta School of Tropical Medicine, Kolkata, India

Occurrence of opportunistic infections (Ols) is the main cause of
morbidity and mortality in HIV infected patients. HIV makes the in-
fected person immunocompromised by destroying his CD4 T-lym-
phocytes. When the CD4 count of a HIV infected person decreases he
or she becomes susceptible to Ols. Antiretroviral Therapy (ART) de-
creases multiplication HIV. We followed 88 patients for 3 years, who
were getting first line ART at CSTM. For analysis we divided 88 pa-
tients according to their sex. In each group we monitored ocurrence of
Ols, increment of CD4 count. We found that respiratory tract infection
(RTT) was the most frequently occurring infection in our study groups.
Next common Ols were tuberculosis and oral candidiasis (OC). After
following up for 3 years we noticed a significant decrease in Ols. In-
cidence of RTI in male in Ist year (71%) and in 3rd year (18%),
(P < 0.00001), for males OC decreased from (20%) to (0%)
(P < 0.0002). For make, EPTB/PTB decreased from (30%) to (2%)
where (P < 0.00002). Similarly for the female incidence of RTI was
(38%) which became (20%) in 3rd year (P < 0.15). OC (24%) de-
creased into (6%) in 3rd year (P < 0.07). In females EPTB/PTB
dropped from (31%) to (3%) (P < 0.005). Study based upon the Ols
we found occurrence of RTI (60% in 1st year and 19% in 3rd year),
EPTB/PTB (30% in 1st year and 2% in 3rd year) and OC (21—2% in
3rd year) decreases significantly (P < 0.0000004), (P < 0.0000004) and
(P < 0.00008) respectively.
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Infiltrating renal T cells are activated and respond to self antigen

E. Hatch,* V. J. Ingham,* L. Parker,* A. Smith,” J. Kirby* & N.
Sheerin*

*ICM, Newcastle University, Newcastle Upon Tyne, UK, "Department of
Zoology, Oxford University, Oxford, UK

Around one in 10 people in developed countries suffer from Chronic
Kidney Disease (CKD). CKD is a significant public health problem,
affecting the quality of life of patients and putting strain on the health
care service. Patients with progressive renal function loss are at greatest
risk. This progressive renal injury may in part be mediated by the
immune system, including activation of both lymphocytes and mac-
rophages. These cell types are a major component of the interstitial
infiltrate characteristic of progressive kidney disease.

We examined the T cell response to a sterile model of renal injury,
unilateral ureteric obstruction (UUO) and found evidence of T cell
proliferation and activation in the injured kidney. T cell receptor
(TCR) Vb gene usage analysis and TCR sequencings identified multiple
copies of the same sequence from the UUO kidney at day 7 and 14
post UUO with evidence of a dominant sequence occurring with high
frequency indicating clonal T cell expansion. To identify the antigen
responsible we used thymidine incorporation assays and were able to
show that splenocytes from UUO mice proliferate in the presence of
whole kidney extract as a source of antigen. Furthermore, preliminary
data shows blockage of the MHC class II using blocking antibodies
reduces this proliferation to background levels confirming that the
response seen is due to antigen recognition.

This data suggests that in a sterile model of renal injury there is loss
of tolerance to self-antigens. This represents a new mechanism for
progressive injury to the kidney.

184
Cancer cell surface coagulation kinetics depends upon tissue
factor expression levels

J. Welsh,* J. D. Smith,* J. Greenman,* A. MaraveyasT & L. A.
Madden*

*Postgraduate Medical Institute, University of Hull, Hull, UK, TQueen’s
Centre for Oncology & Haematology, Castle Hill Hospital, Cottingham,
UK

The association between malignancy and thrombosis is well established.
The incidence of venous thromboembotic events (VTE) varies across
different tumour types, with pancreatic cancer acknowledged as high
risk. This increased risk is thought to be tumour driven and associated
with tumour expression of tissue factor (TF) and tumour-derived mi-
croparticles. In this study cancer cell lines from phenotypically distinct
tumours were assessed for cell surface TF expression and procoagulant
potential was determined by a prothrombin time (PT) assay. Breast
(T47D, MCF-7), colorectal (Colo320 and LoVo), head and neck (USSC
11b, 12, 81b and SIHN-011A) and pancreatic tumour cell lines (ASPC-1
and CFPAC-1) were assessed for TF expression by flow cytometry. A
logarithmic relationship was established between clotting time (CT)
and cell number that was consistent across all cell lines. Single cell PT
was determined for each cell line from the slope of a logarithmically
transformed data plot. A near linear relationship was observed between
TF expression and single cell CT where a higher expression of TF re-
sulted in a proportionally faster PT (P < 0.001). This study shows that a
consistent relationship is observed between procoagulant potential
and both cell number and TF cell surface expression for a range of
malignancies.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Duramycin demonstrates anti-proliferative properties and induces
apoptosis in pancreatic cancer cell lines

J. Welsh,* K. R. Yates,* N. O. Udegbunam,* J. Greenman,* A.
Maraveyas' & L. A. Madden*

*Postgraduate Medical Institute, University of Hull, Hull, UK, TQueen’s
Centre for Oncology & Haematology, Castle Hill Hospital, Cottingham,
UK

Duramycin, a 19 amino acid polypeptide containing lanthionine pro-
duced by Streptoverticillium cinnamoneus exhibits week antimicrobial
properties against Gram-positive organisms. It binds to phosphatidy-
lethanolamine (PE) on cell surfaces with high affinity and has been shown
to disrupt the tumour cell surface based coagulation. The aim of this study
was to assess the efficacy of duramycin on tumour cell proliferation and
cell viability. Pancreatic cancer cell lines (MIA-PaCa-2, ASPC-1 and
CFPAC-1) were assessed for cell surface expression of PE by flow cyto-
metry. Procoagulant potential was determined by a prothrombin time
(PT) assay. All tumour cell lines were shown to express cell surface PE.
Duramycin significantly inhibited the proliferation of pancreatic cancer
cells in a dose dependent manner and the percentage of apoptotic cells
increased in a dose-dependent manner, with the addition of duramycin.
Furthermore, blocking of PE by duramycin resulted in a slower CT for
ASPC-1and CFPAC-1 cells. In summary, duramycin was shown to reduce
cell proliferation, induce apoptosis and disrupt cell surface supported
coagulation in pancreatic cancer cells.

189
Understanding the dual role of murine y4 T cells in tumour
surveillance and tumour progression

M. Rei,”" T. Lang:a,Jr E. King,* H. Kulbe,® F. Balkwill,® B. Silva-
Santos' & D. J. Pennington*

*The Blizard Institute, Barts and The London School of Medicine and
Dentistry, Queen Mary University of London, London, UK, TInstituto de
Medicina Molecular, Faculdade de Medicina da Universidade de Lisboa,
Lisboa, Portugal, *Graduate Program in Areas of Basic and Applied
Biology, University of Porto, Porto, Portugal, *Barts Cancer Institute,
Barts and The London School of Medicine, Queen Mary University of
London, London, UK

Duringthelast 15 years, 70 T lymphocytes have been described to mediate
immune surveillance against tumour development. The anti-tumour
function of o T cells stems from their potent cytotoxicity and their ability
to produce high amounts of IFN-y. However, following the discovery of
their ability to produce IL-17A, 0 T cells were recently implicated in the
promotion of tumour development. Indeed, IL-17A itself has been
paradoxically associated with both pro- and anti-tumour effects. Building
on this debate, we aim to understand the dual behaviour of murine y6 T
cells in tumour surveillance versus tumour progression. Our models are
two transplantable tumour mouse cell lines; B16 and ID8, reported as
having better or worse growth characteristics in the absence of 0 T cells
when compared to controls, respectively. We are first interchanging the
route of injection of both models; sub-cutaneous versus intraperitoneal,
in order to study the impact of the tumour site. We will then characterize
the tumour microenvironment and the phenotype and functional prop-
erties of distinct subsets of tumour-infiltrating 70 T cells in each model.
We expect this project to make a significant contribution to our under-
standing of the cellular and molecular mechanisms that underlie 0 T cell
responses to tumours.

192
The Tha, Th2, Thi7 and regulatory T cells balance in lean and
obese individuals with or without diabetes

C. Lehe,* A. Hasan,* A. Almass,* D. Al-Ghawas,* N. Zghoul,* R.
Ahmad,* V. L. Atizado,” F. Al-Ghimlas,’ J. R. AlKandari, A. Al-
Yousef,® M. Al-Arouj,§ A. Bennakhi,® M. Dehbi' & S. Dermime*
*Immunology & Innovative Cell Therapy, Biomedical Research, Dasman
Diabetes Institute, Kuwait, Kuwait, " Tissue Bank Facility, Biomedical
Research, Dasman Diabetes Institute, Kuwait, Kuwait, *Welness &
Fitness Center, Dasman Diabetes Institute, Kuwait, Kuwait, SClinical
Department, Dasman Diabetes Institute, Kuwait, Kuwait, " Biochemistry
& Molecular Biology, Biomedical Research, Dasman Diabetes Institute,
Kuwait, Kuwait

Obesity is associated with adipose tissue inflammation that is in-
volved in the development of insulin resistance and type 2 diabetes.
The main source of inflammatory mediators in obese adipose tissue is
macrophages. Recent animal studies suggest that Th1 and CD8" cy-
totoxic T cells are detrimentally involved in the attraction and dif-
ferentiation of adipose tissue macrophages, whereas Th2 and,
predominantly, regulatory T cells (Tregs) act protective. IL-17, a pro-
inflammatory cytokine that is produced by several cell types, in-
cluding Th17 cells, is often associated with diseases that are char-
acterised by tissue inflammation. However, the role of these immune
cell types in obesity-associated adipose tissue inflammation has not
been well-defined in human. Therefore, we aimed in the present work
to compare the different immune cell types in the peripheral blood
and adipose tissue of lean and obese individuals with and without
diabetes.

Peripheral blood mononuclear cells and adipose tissue biopsies were
isolated from adult lean and obese subjects with and without diabetes
and immunological parameters were assessed.

Data on the imbalance of these immune cell types between lean and
obese subjects will be presented together with data on the level of
expression of specific markers as well as inflammatory and anti-
inflammatory cytokine and biochemical profiles. The data presented
will generate the basic information required for developing an
immunodiagnostic and/or immunotherapeutic strategy aimed at
prevention/treatment of type 2 diabetes.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Tha7 associated proteins in Juvenile systemic lupus erythemato-
sus

L. Ballantine, A. Midgley, L. Watson & M. Beresford
University of Liverpool, Liverpool, UK

The pathogenesis of adult-onset systemic lupus erythematosus (SLE)
has been linked to Th17 cells due to reported increased serum IL-17.
There have been few investigations into the presence and role of Th17
cells within the more severe, juvenile-onset SLE (JSLE) phenotype.
Therefore the objective of this study was to investigate the expression
of Th17-associated cytokines and transcription factors within JSLE and
control patients.

PBMC RNA was extracted from JSLE (n = 11) and control (n = 10)
patients. RT-PCR quantified levels (mean + SEM) of IL-17A, IL-23,
IL-23R and RORC mRNA relative to RPL13A housekeeping gene.
Plasma from JSLE (n = 20) and control (n = 19) were analysed for
levels of IL-23 (mean * SEM); results were correlated to disease
activity markers. Plasma from JSLE (n = 11) and control (n = 5) were
analysed for IL-17 levels (mean + SEM).

IL-17A and IL-23 mRNA expression was significantly higher in JSLE
PBMCs compared to controls (IL-17A: 0.30 (+0.08) versus 0.07 (£0.02)
P =0.018; IL-23: 0.41 (£0.11) versus 0.34 (£0.254), P = 0.042). RORC
and IL-23R mRNA expression was also raised in JSLE compared to
controls, although not statistically (IL-23R: 0.43 (£0.16) versus 0.16
(+0.07), P = 0.189; RORC: 0.52 (£0.16) versus 0.3 (+0.13), P = 0.218).
IL-17A was undetectable in JSLE and control plasma. IL-23 was increased
in JSLE plasma (2437 + 778 pg/ml) compared to controls
(1417 £ 365 pg/ml); this did not correlate with disease activity markers.

These results indicate Th17 cells may be playing a pathogenic role in
JSLE. The inability to find IL-17 in JSLE patient plasma suggests it may
be expressed at site specific locations i.e. the kidneys. The higher level
of IL-23 mRNA and protein in JSLE patients indicates the presence of
the pro-inflammatory environment required for Th17 differentiation.

209
Effect of cytokine-induced STAT1 signaling on STAT3 activation
and binding

J. Zheng, A. D. Rowan & D. Lilic
Institute of Cellular Medicine, Newcastle University, Newcastle Upon
Tyne, UK

Background: Chronic mucocutaneous candidiasis (CMC) is a primary
immune deficiency characterized by susceptibility to Candida infection
of skin, nails and mucous membranes. We previously reported that CMC
patients with autosomal-dominant CMC and hypothyroidism have
defective Th-17 responses (Ng et al., JACI 2010) even though they do not
have a mutation in the STAT3 gene. We have recently reported (van de
Veerdonk et al., NEJM 2011) that these patients have a gain-of-function
mutation in the CC region of the signal transducer and activator of
transcription (STAT)-1 gene leading to hyperphosphorylation of STAT1
and subsequent over-expression of STAT1 activated genes. However,
how this leads to decreased IL-17 production is unknown. In this study
we assess the effect of STAT1 activation on STAT3 and STAT1/STAT3
heterodimers binding to the high affinity serum-inducible element
(hSIE) as well as a STAT-binding element within the IL-17 promoter.
Methods: Assessment of STAT1 and STAT3 activation was performed
by detection of phosphorylated proteins using western blotting. DNA
binding was investigated using the electrophoretic mobility shift assay
(EMSA) to assess binding to hSIE and IL-17 promoter sequences
following activation of STAT1 and STAT3 by relevant cytokines (IFN-
gamma and IL-23) in peripheral blood mononuclear cells (PBMCs) or
EBV transformed cells lines.
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Results: We demonstrate that activation of PBMCs with specific
cytokines has a differential effect on the activation of STAT1 and
STATS3 signaling pathways, interactions and DNA binding demon-
strating that alterations of STAT1 function such as hyperactivity can
interfere with and modify functions of STAT pathways.

212
Investigation of the role of B cells as antigen presenting cells in
primary biliary cirrhosis

A. Floudas, J. Palmer & A. Knight
Institute of Cellular Medicine, Newcastle Upon Tyne, UK

Primary Biliary Cirrhosis (PBC) is an autoimmune, chronic liver
disease characterized by breakdown of tolerance against the ubiqui-
tously expressed, mitochondrial autoantigen pyruvate dehydrogenase
complex (PDC). In particular, patients with PBC exhibit high titre,
anti-mitochondrial autoantibodies (AMA) against PDC-E2 compo-
nent, although cell damage is restricted to biliary epithelial cells
(BEC).

As PDC-E2 has been demonstrated to relocate to the cell surface of
BECs during disease, the aim of this study is to explain the paradoxical
disease specificity by testing the hypothesis that autoreactive PDC-E2-
specific B cells, expressing membrane bound BCR, act as antigen
presenting cells acquiring relocated PDC-E2 leading to the activation
of autoreactive CD4 T cells.

We have isolated ¢cDNAs encoding both heavy and light chain
immunoglobulin variable regions reactive against PDC-E2. These were
used to construct plasmids containing chimeric PDC-E2-binding BCR,
which were then introduced into suitable B cell lines.

To isolate these cDNAs two complementary approaches were taken.
The first was to isolate cDNAs from newly generated B cell hybridomas
secreting anti-PDC monoclonal antibodies.

The second approach, involved the synthesis of previously
documented ¢cDNAs encoding anti-PDC immunoglobulin variable
regions. Using this approach we report the construction of plasmids
encoding chimeric PDC-specific BCR and the successful generation of
B cells expressing membrane bound PDC-specific BCR for the first
time.

The generation of B cells expressing membrane bound PDC-specific
BCR will allow us to examine the acquisition of relocated PDC from
biliary epithelial cells and the subsequent activation of anti-PDC
specific CD4 T cells.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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The important role of dendritic cells in innate immune response
against Friend virus induced immunsupression and tumorigenesis

L. Shen™™*

*Department of Dermatology, Johannes Gutenberg University, Mainz,
Germany," Institue of Immunology, Johannes Gutenberg University,
Mainz, Germany,*Institue of Virology, University of Duisburg-Essen,
Essen, Germany

Scientific knowledge of retrovirus infections is relatively well estab-
lished, but the mechanisms of retrovirus-associated immune sup-
pression are still not understood. Friend murine leukemia Virus (FV)
infection of immunocompent mice is a well established model to
acquire further knowledge about these suppression mechanisms. In-
terestingly, BALB/c mice are infected by low doses of virus and die
from FV-induced erythroleukemia, while C57/BL6 mice are recover
from infection. Due to the central role of dendritic cells (DCs) in the
induction of anti-viral responses, we asked for their functional role in
the genotype-dependent sensitivity towards FV infection. Our pre-
vious studies have shown that FV-infected DCs induced a regulatory
phenotype and suppressive function in cocultured DO 11.10 CD4" T
cells (Treg).

Here we show that bone marrow-derived DCs derived from FV-
infected mice of BALB/c and C57/BL6 genotype showed increased
endocytotic activity and lower expression of costimulatory receptors as
compared with DCs derived from uninfected mice. FV-infected DCs
are poor T cell stimulators in vitro and in vivo. In order to identify key
molecules that contribute to the FV-induced alterations in DC
function, the expression pattern of cytoplasmatic proteins in
uninfected and FV-infected DCs from both mice strains was analyzed
by protein-mass fingerprinting. By that approach numerous proteins
were identified as differentially expressed.

Ongoing work s focussed on elucidating the functional role of proteins
which are differentially expressed in FV-infected DCs in a genotype-
dependent manner and may contribute to the differential course of FV
infection in vivo in BALB/c versus C57/BL6 mice.

225
Differences in M1 and M2 macrophage distribution between
symptomatic carotid artery and femoral artery plaques

S. Shaikh,* J. Brittenden,* R. Lahiri,” P. A. Brown,” F. Thies* &
H. M. Wilson*

*Division of Applied Medicine, University of Aberdeen, Aberdeen, UK,
"Department of Pathology, Aberdeen Royal Infirmary, Aberdeen, UK

Macrophages within atherosclerotic plaques have traditionally been
linked to plaque instability, however, recent interest has focussed on
the heterogeneous nature of plaque macrophages. The aim of this
study was to compare differences in macrophage heterogeneity and
morphological composition between atherosclerotic plaques isolated
from distinct vascular beds, specifically from recently symptomatic
patients with carotid disease and femoral plaques from patients with
severe limb ischemia. Plaques were obtained from 32 patients un-
dergoing carotid endarterectomy and 25 patients undergoing com-
mon femoral endarterectomy or lower limb bypass. Carotid artery
plaques had greater numbers per plaque area of macrophages and T
cells (P < 0.001) consistent with a more inflammatory nature. Cri-
tically, the proportion displaying pro-inflammatory M1-macrophage
activation markers, iNOS, MHC class II and SOCS3 was significantly
increased in the carotid compared to femoral plaques (P < 0.001).
By contrast, femoral plaques displayed greater proportions of M2-
macrophage markers, dectin-1, SOCS1, and CD163 (P < 0.001).
Morphometric analysis demonstrated carotid plaques had sig-
nificantly increased percentage areas of lipid and confluent leukocytic
infiltrates. Areas of fibroconnective tissue were significantly greater in
femoral plaques and percentage area of confluent calcification and

collagen was elevated. In conclusion, plaques from distinct vascular
beds show distinct morphology and M1/M2 macrophage distribu-
tion. Carotid plaques exhibit more MI1-macrophages and an in-
flammatory, lipid-rich phenotype both of which have been associated
with plaque instability. By contrast femoral plaques have a pre-
dominance of M2-cells, and a comparatively more stable morphol-
ogy. This study suggests a role for developing novel, more specific
drug therapies which target M1-macrophages in symptomatic carotid
disease.

234
A role for tenascin-C in driving Tha7 cell polarization in the RA
joint?

M. Ruhmann, A. M. Piccinini, P. L. Kong & K. Midwood
Matrix Biology, Kennedy Institute of Rheumatology, Oxford University,
London, UK

Rheumatoid arthritis is characterized by persistent synovial in-
flammation and progressive joint destruction, mediated by innate and
adaptive immune responses. Cytokine blockade successfully treats
some patient subsets, however approximately 50% do not respond to
this approach. Targeting pathogenic T lymphocytes is emerging as an
effective alternative/complementary therapeutic strategy. However, the
factors that control T cell activation in joint disease are not well un-
derstood. Tenascin-C is an arthritogenic, extracellular matrix glyco-
protein that is not expressed in healthy synovium but is elevated in the
rheumatoid joint where high levels are produced by myeloid cells.
Amongst these cells, tenascin-C expression is most highly induced in
activated dendritic cells, prompting us to examine its role in this cell
type. We found that dendritic cells derived from tenascin-C null mice
produce lower levels of cytokines and exhibit specific defects in Th17
cell polarization, compared to wild type mice. Moreover, tenascin-C
null mice display ablated IL-17 levels in the joint during experimental
arthritis suggesting a key role in driving adaptive immunity in erosive
joint disease.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Does the suppressive activity of regulatory T cells differ between
head and neck squamous cell carcinoma subsites and tumour
stage?

S. Drennan, J. Greenman, N. D. Stafford & V. L. Green
Postgraduate Medical Institute, University of Hull, Hull, UK

Head and neck squamous cell carcinoma (HNSCC) accounts for
approximately 5% of all cancer incidences and is a term used to
group together epithelial malignancies that develop from anatomi-
cally defined locations within the upper aerodigestive tract. The
suppressive function of cell sorted, peripheral, regulatory T cells
(Tregs; CD4* CD25"&M™CD127'°"7) from newly presenting pa-
tients with laryngopharynx (n = 6) or oropharynx (n = 6) tumours
(stage T1; n =3 and stage T4; n =3 for each subsite), was in-
vestigated on autologous effector T cells (CD4" CD257) at a ratio of
1:1 using a 4 day CFSE proliferation assay. The percentage of sup-
pression by both the CD4* CD25""CD127'°"'~ and the CD4"
CD25™CD127°"~ Tregs from patients with T4 laryngopharynx
tumours was greater than that induced by Tregs from patients with
T1 laryngopharynx tumours, whereas the converse was generally true
for Tregs from oropharynx patients. The Tregs from the lar-
yngopharynx patients with stage T4 tumours tended to show greater
suppression than those from patients with T4 oropharynx tumours,
however Tregs from oropharynx patients with T1 tumours were
more suppressive than the T1 laryngopharynx cohort. In addition,
the Tregs with high CD25 expression were more suppressive than
those with intermediate CD25 expression in the later stage tumours
of either origin. Although these results did not reach significance in
the current pilot study, it appears that both subsite and stage of the
tumour influence the Treg activity in the periphery of HNSCC
patients.

242
Thay cells activate NK cell mediated cytotoxicity to control tumour
growth via IL-21

N. A. Marshall, A. M. Corcoran & K. H. G. Mills
Biochemistry and Immunology, Trinity College, Dublin, Ireland

The role of Thl7 cells in the prevention or enhancement of anti-
tumour immunity remains unclear, with evidence for both pro- and
anti-tumour effects. We report here on a novel role for IL-21 derived
from Th17 cells in the activation of tumour cell killing by NK cells.
We observed that the growth rate of B16 tumours was enhanced in
IL-177" mice, and this was associated with significantly reduced
infiltration of NK cells. We found that Th17 cells indirectly promoted
tumour cell cytotoxicity via the activation of NK cells. Although IL-
17 was required for the activation of NK cells in co-culture experi-
ments with Th17 cells, IL-17 did not directly activate NK cells.
Furthermore, in vitro polarised Th17 cells did not mediate direct
cytotoxicity but did activate NK cell killing of tumour cells in an IL-
21 dependant manner. In addition, recombinant IL-21 enhanced
expression of cytotoxic markers on NK cells and enhanced their
ability to kill tumour cells in vitro. Using an immunotherapeutic
approach involving a TLR agonist and PI3kinase inhibitor in the B16
melanoma model in mice, we found that successful tumor regression
was associated with significantly increased numbers of T-cells co-
producing IL-17 and IL-21, and with increased numbers of cytotoxic
tumour infiltrating NK cells. Furthermore, infusion of recombinant
IL-21 into tumours delayed tumour growth in vivo by increasing
infiltration of NK cells into the tumour. These studies have revealed a
novel role for Thl7-derived IL-21 in control of tumour growth,
which could be exploited for the rational design of anti-tumour
therapies.
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243
The effects of acute exposure to cigarette smoke extract on T cell
receptor signalling

R. Bayley, C. D. Buckley & S. P. Young
Rheumatology Research Group, School of Immunity and Infection,
University of Birmingham, Edgbaston, UK

T cells are important in adaptive immunity to infection, but in-
appropriate signalling through the T cell receptor (TCR), combined
with unwanted responses to self-antigens, promotes development of
autoimmune inflammatory diseases. Cigarette smoking is a prevalent
environmental risk factor for rheumatoid arthritis, among other
inflammatory diseases. However, the mechanisms behind its con-
tribution to disease processes are not understood. Thus we in-
vestigated cigarette smoke extract (CSE) as a potential trigger for
alterations in TCR signalling, which could promote disease. CSE was
generated from Marlboro Red cigarettes, and Jurkat T cells or per-
ipheral blood mononuclear cells (PBMC’s) were exposed to the di-
luted CSE for 24 h, before a range of TCR signalling parameters
were measured. Exposure to CSE caused a reduction in global
protein tyrosine phosphatase (PTP) activity, as well as reductions in
the activity of specific PTPs, namely CD45 and Lyp. There was
reduced signal transduction overall, as demonstrated by decreased
Ca®" mobilization in response to TCR activation. Ca®* release in-
dependent of the TCR remained unaltered. The mechanism by
which CSE exerts its effects could be oxidative, as exposure of cells
resulted in depletion of the antioxidant glutathione. It is likely that
soluble components and particulate matter (PM) play a role, as
removal of PM reduced the potency of the CSE. Overall, acute ex-
posure to CSE alters TCR activation, possibly through oxidation of
key signalling proteins. This study shows that smoking can poten-
tially alters T cell responses, which may contribute to impaired
regulation of the immune system, thus promoting autoimmune in-
flammatory diseases.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212

149



150 BS/ 2011 Oral Abstracts

247
The effect of age on the mobilisation of human Langerhans’ cells:
an in vitro explant model

S. Ogden,* R. J. Dearman,” I. Kimber' & C. E. M. Griffiths*
*Dermatology Centre, University of Manchester, Manchester Academic
Health Science Centre, Manchester, UK, +Faculty of Life Sciences,
University of Manchester, Manchester, UK

With increasing age the immune system displays a functional decline.
In the skin this is associated with an increased incidence of epidermal
malignancies and infections. At skin surfaces epidermal Langerhans’
cells (LC) are sentinels of the immune system. They migrate to
draining lymph nodes where they present antigen to T lymphocytes.
Langerhans’ cell migration is orchestrated by two cytokines: interleukin
(IL)-1f and tumour necrosis factor (TNF)-o. With increasing age LC
numbers decline and in vivo migration is impaired secondary to re-
duced availability of IL-1f.

An epidermal explant model has been established to investigate
further the effect of ageing on LC migration. Explants were prepared
from skin of healthy young (<30 years) and healthy aged volunteers
(270 years), and cultured for 24 h in media alone, or media containing
either IL-1f or TNF-a. Counts of LC were performed using
fluorescence microscopy.

Baseline LC counts were reduced by 11% in aged volunteers
(P < 0.001). At 24 h, LC had migrated spontaneously from explants of
young volunteers. In contrast, there was little or no migration from
explants of aged volunteers (mean young 16.6% migration, compared
to mean aged 2.1% migration, P < 0.0001). Addition of IL-1f
promoted migration (mean 13.0%) in aged volunteers. There was less
migration in response to TNF-o (mean 7.1%).

This explant model provides further evidence that LC mobilisation
is impaired in aged human skin and is a useful tool to study the
mechanisms of human LC function in vitro.

248

Alterations in 0X40 and 4-1BB in CD4* CD28™" T-cells identify a
group of patients with coronary atherosclerosis that could benefit
from targeted modulation of costimulatory pathways

I. Dumitriu, P. Baruah, R. Antunes & J. C. Kaski
Cardiac and Vascular Sciences, St George’s University of London,
London, UK

Background and purpose: T cells have pivotal roles in the immune
response that drives atherosclerosis in patients with coronary artery
disease (CAD). Of note, a peculiar subset of T cells, the CcDh4*cD2g™!
T lymphocytes, expand in CAD and their frequency correlates with
clinical severity. CD4*CD28™" T cells are highly inflammatory and
cytotoxic, in spite of lacking the costimulatory receptor CD28, which is
crucial for optimal function of T lymphocytes. The mechanisms that
govern the function of CD4"CD28™" T cells are not known. We in-
vestigated the expression and roles of alternative costimulatory re-
ceptors in CD4"CD28™! T cells from CAD patients.

Methods: The expression of alternative costimulatory receptors ICOS,
CTLA-4, PD-1, OX40 and 4-1BB was quantified in T cells from
peripheral blood and atherosclerotic tissue.

Results: We found that levels of costimulatory receptors OX40 and 4-
1BB were significantly higher in circulating CD4*CD28™" T cells from
patients with severe CAD (myocardial infarction) but not stable
angina. Furthermore, we showed that CD4*CD28™"" T cells represent
an important proportion of CD4" T lymphocytes in atherosclerotic
plaques and express OX40 and 4-1BB. Blockade of the alternative
costimulatory receptors OX40 and 4-1BB reduced the ability of
CD47CD28™" T cells to produce IFN-g, TNF-a and perforin.

Conclusions: Costimulatory pathways are altered in CD4* CD28™" T

cells from patients with severe CAD. Blockade of OX40 and 4-1BB
costimulatory receptors decreases the inflammatory and cytotoxic
function of CD4* CD28™" T cells. Modulation of costimulatory
pathways will allow specific targeting of this cell subset and may
improve the survival of ACS patients.

250
Human dendritic cell deficiency is caused by GATA-2 mutation

R. E. Dickinson,* V. Bigley,* H. Griffin,* J. H. Lakey,*

N. McGovern,* I. Chua,” J. Wallis,* S. Hambleton, **

M. Santibanez-Koref* & M. Collin"*

*Newcastle University, Newcastle Upon Tyne, UK, "Royal Free Hospital,
UCL, London, UK, *Newcastle University Upon Tyne Hospitals NHS
Foundation Trust, Newcastle Upon Tyne, UK

The human syndrome of Dendritic Cell, Monocyte, B and NK Lym-
phoid (DCML) deficiency is associated with severe depletion of
peripheral blood and dermal DCs but preservation of Langerhans cells
and macrophages. Peripheral blood effector T cells are preserved but
CD4*CD25"Foxp3" Treg cells are depleted. Serum Flt-3 ligand is
elevated up to 100-fold. The stem cell compartment is abnormal with
complete loss of the multilymphoid progenitor; a cell that gives rise to
DC, monocytes and lymphocytes. Affected individuals have compro-
mised immunity to mycobacteria, papillomaviruses and fungal pa-
thogens and may develop autoimmunity. Seeking a genetic etiology, we
sequenced the exomes of four subjects with DCML deficiency. Only
one gene, GATA-2, was mutated in all subjects. Subject 1 had a fra-
meshift at G200 while Subject 2 and 3 had T354M and R398W mis-
sense mutations, respectively. Subject 4 had a point mutation within a
splice acceptor site. Lately we identified three more subjects: two with
novel GATA-2 mutations (S106 frameshift; R398Q) and another with
the R398W mutation. We also confirmed the presence of the R398W
mutation in deceased relatives of Subject 3 in keeping with autosomal
dominant inheritance. As some mutations are likely to produce
completely non-functional GATA-2, hemizygosity is probably suffi-
cient to cause the DCML phenotype. GATA-2 is known to play a role
in stem cell renewal but these studies show it is also required for the
development of DCs and other mononuclear cells. GATA-2 mutation
defines a new haematopoietic disorder and is the most prevalent cause
of DC deficiency in humans.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Innate IL-17-secreting Vy4 subset of 74 T cells play a crucial role in
the development of experimental autoimmune encephalomyelitis

C. Sutton & K. Mills
School of Biochemistry and Immunology, Trinity College, Dublin, Ireland

70 T cells are a key source of innate IL-17, with important roles in anti-
bacterial and anti-fungal immunity. We have shown that IL-17-pro-
ducing y0 T cells play a critical role in the development of autoimmune
diseases, such as experimental autoimmune encephalomyelitis (EAE).
Furthermore, IL-17 production by peripheral y0 T cells is dependent
on IL-1 and IL-23 signalling. Here, we show that y6 T cells derived
from thymus can also produce IL-17 in response to IL-1 and IL-23, at
comparable levels to lymph node (LN) derived yd T cells. Furthermore,
IL-1 and IL-23 promote the expansion of a CD44" CD25" population
of y0 T cells in both the thymus and LN, of which >95% produce IL-
17. The CD44" CD25" 75 T cells were almost entirely of the Vy4
subset. These Vy4 T cells can be expanded in response to IL-1 sti-
mulation and produce IL-17A, IL-17F and IL-22 in response to IL-1
and IL-23. Vy4 T cells are present in the CNS and draining lymph
nodes of mice with EAE at the height of disease, and are a major source
of both IL-17 and IEN-y. IL-1RI™'~ mice are resistant to induction of
EAE and this can be overcome by transfer of wild-type CD3 T cells.
However depletion of Vy4 from the transferred CD3 T cells sig-
nificantly delayed the onset of EAE. Conversely, IL-1RI™'~ developed
EAE following transfer of purified Vy4 cells. These data suggest a
crucial role for IL-1RI expressing Vy4" 75 T cells in the development of
autoimmunity.

264

Epstein-Barr virus (EBV) latent membrane protein 2A (LMP2A)
enhances antigen presentation of B cells, possibly contributing to
experimental autoimmune encephalomyelitis (EAE) severity

R. A. Chang, S. D. Miller & R. Longnecker
Microbiology and Immunology, Northwestern University, Chicago, IL,
USA

Multiple Sclerosis (MS) is an inflammatory, autoimmune disease of
the central nervous system. The cause of MS is still unknown but
epidemiological and immunological studies have implicated Ep-
stein—Barr Virus (EBV), which infects B cells, as a possible etiological
agent involved in disease. Of particular interest is EBV Latent Mem-
brane Protein 2A (LMP2A) due to our previous work revealing it as a
potential contributor in autoimmunity. As B cells may be a key player
in MS, we wanted to examine the role of LMP2A in the animal model
Experimental Autoimmune Encephalomyelitis (EAE). Recombinant
MOG protein was immunized into transgenic mice in which B cells
express LMP2A. LMP2A mice show increased severity and incidence of
disease, and faster onset of disease. This discrepancy cannot be ex-
plained by lymphocyte recruitment into the CNS or differences in
serum antibody levels. Rather, LMP2A enhances antigen presentation
to T cells and may play a role in early lymphocyte activation, setting
the stage for an enhanced inflammatory environment.

267
Oxygen level and hypoxia influence T cell polarisation

E. Clay, G. Wallace & S. Young
Immunity and Infection, University of Birmingham, Birmingham, UK

Inflammatory environments such as the joint in rheumatoid arthritis
are characteristically hypoxic in nature, profoundly affecting immune
cell function. Innate immune cells are adapted to work in hypoxic
environments and use anaerobic glycolysis for ATP production, but
the effect of hypoxia on lymphocytes is less understood. We have
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investigated the effect of oxygen level on naive CD4" T cell polarisation
and signalling.

Cytokines associated with Th2 polarisation were increased at 8.5%
oxygen but diminished at lower oxygen levels including constant 1%
oxygen and 1% oxygen with reperfusion injury. T-bet, the transcrip-
tion factor associated with a Thl polarisation, was expressed at low
oxygen levels and mildly expressed in cells cultured at 21% oxygen.
GATA-3 expression, which is associated with Th2 polarisation, was
found across many different oxygen levels, with expression increasing
in stimulated PBMCs cultured at 1% constant oxygen, 8.5% oxygen
(physiologically normal oxygen level) and 21% oxygen. Flow
cytometry and western blot revealed altered Lck phosphorylation in
Jurkats at different oxygen levels suggesting hypoxia may influence
proximal signalling in T cells perhaps through modulation of the
regulatory phosphatases, LYP and CD45.

These data suggest that hypoxia may alter the balance between Th1
and Th2 polarisation by a possible upregulation of transcription
factors associated with Th1 that antagonise differentiation to a Th2.
This may be partly due to altered proximal T cell signalling under
hypoxia. We suggest this may have profound effects on the chronic
hypoxic environment of chronic inflammatory environments such as
rheumatoid arthritis.

277
Evaluation of arginase, 5’-nucleotidase and lysozyme activity by
monocytes from visceral leishmaniasis patients

R. Kumar,* P. Kumar,” H. Pamdey,:E S. Sundar® & K. Pai’
*Biochemistry, Bundelkhand University, Jhansi, India, "National In-
stitute of Communicable Disease, Patna, India, *Biochemistry, Banaras
Hindu University, Varanasi, India, SMedicine, Banaras Hindu Uni-
versity, Varanasi, India, ' Zoology, University of Pune, Pune, India

Visceral leishmaniasis (VL) is caused by Leishmania donovani, an ob-
ligate intracellular protozoan that parasitizes tissue macrophages. In-
tramacrophage infection by L. donovani results in potentially fatal
visceral infections in man and the elimination of Leishmania parasites
by the macrophage depends upon the mounting of an effective cell-
mediated immune response by the mammalian host. There is a role of
arginase in the immune response supporting its involvement in mac-
rophage effector mechanism in vitro and in vivo. 5’-Nucleotidase, a
plasma membrane component has been cited as a biochemical corre-
late of macrophage function in an altered morphological and bio-
chemical state of activation and stimulation. The decrease in 5-
nucleotidase activity has been generally referred to as a characteristic
marker of activated macrophages. Lysozyme is a secretary product of
macrophage, which is constitutively produced. Lysosomal enzymes are
involved in the defense functions of the body. In the present study, we
have studied levels of arginase and 5’-nucleotidase (marker for mac-
rophage activation) in monocytes of active VL patients and healthy
controls. Lysozyme in culture supernatants collected from monocytes
of active VL patients and healthy controls was also measured. We
observed that the production of 5’-nucleotidase by cultured monocytes
from active VL patients were significantly higher compared with the
healthy controls. However, the levels of arginase and lysozyme by
monocytes from VL patients were significantly low as compare to
healthy controls. Our studies suggest that low levels of arginase and
lysozyme and increased 5"-nucleotidase activity could be one of the
mechanisms in the pathology of VL infection.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /Immunology, 135, (Suppl. 1), 52—212
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279
Do activated monocytes impair regulatory T cell function in
rheumatoid arthritis?

G. J. Walter,* H. G. Evans,*’* B. Menon,*’uC A. Cope,*’m

F. Geissmann* & L. S. Taams""*

*Centre for Molecular and Cellular Biology of Inflammation, King’s
College London, London, UK, TNIHR Comprehensive Biomedical
Research Centre, Guy’s & St Thomas’ NHS Foundation Trust and King’s
College London, London, UK, *Rheumatology, Guy’s & St Thomas’ NHS
Foundation Trust, London, UK

Rheumatoid arthritis (RA) is a chronic inflammatory disease affecting
the joints. RA is associated with excessive immune activation, which
may in part be due to a dysregulated function of regulatory T cells
(Tregs). Our data show that the frequency of Tregs
(CD4"CD25"CD127"°) in peripheral blood (PB) of patients with in-
flammatory arthritis (n = 7 Psoriatic Arthritis and n = 6 RA) was
slightly increased compared to healthy controls (n = 9) (6.90 + 0.60%
versus 5.75 + 0.48%). Treg frequency was further significantly in-
creased in the synovial fluid (SF) (15.89 + 1.77%, n = 11, P = 0.0001).
Surface marker staining of CD14" monocytes from PB and SF of these
patients revealed a highly activated phenotype for SF monocytes (SEM)
with increased expression of HLA-DR, CD54, CD40, CD86 and CD16.
LPS-treated monocytes showed a similar phenotype to SFM and in co-
culture, were able to increase the production of pro-inflammatory
cytokines  such as  IL-17, IFNy and  TNF-a by
CD4"CD25"CD45RO'CD127° Tregs relative to non-activated
monocytes. This effect was shown to be partially mediated by soluble
factors secreted by activated monocytes. Furthermore, Tregs in the
presence of activated monocytes showed an impaired ability to sup-
press monocyte-derived TNF-o. production. Our data suggest that
despite an increase in Treg frequency in the rheumatic joint, their
function may be subverted by activated monocytes.

302
The influence of high molecular weight hyaluronan on CD4+ T
lymphocytes in autoimmune patients

G. Zakiryanova,* Y. Perfilyeva,* V. Girik,* N. Urazalieva,”

E. Kustova' & N. Belyaev*

*Institute of Molecular Biology ¢ Biochemistry, Almaty, Kazakhstan,
PScientific Center of Pediatric and Children Surgery, Almaty, Kazakhstan

It is well known that autoimmune diseases are characterized by
breaking immune tolerance to self-antigens, while CD4'CD25"*
regulatory T cells are dominant regulators of this process. The
transcription factor FoxP3 is associated with regulation of Treg cell
suppression activity, but the mechanism of FoxP3-mediated reg-
ulation is poorly understood. Recently up-regulation of Foxp3 by
high m.w. hyaluronan in CD4'CD25" regulatory T cells has been
shown. The aim of the study is the estimation of high molecular
weight hyaluronan influence on FoxP3 expression in CD4+ T cells
of autoimmune patients. Peripheral blood samples were collected
from seven healthy donors and seven autoimmune patients suffering
rheumatoid arthritis. CD4+ T cells were negatively selected using the
Treg isolation kit. Following 20-min incubation with hyaluronic acid
two fractions hyaluronan-binding and non-binding CD4+ T cells
were obtained.

We have established similar high level of intracellular FoxP3 in
intact CD4+ T lymphocytes obtained both from healthy donors and
patients. But we have observed the difference between H+ and H—
fractions with regard to expression of CD25, CD39, IL-4 in healthy
donors. Expression of these markers was significantly higher in the H+
fraction than in H- fraction. However these differences were not
detected in RA patients.

FoxP3 level in CD4+ cells decreased in control group whereas this
was not attributable to RA patients after 20-min incubation with
hyaluronan. Downregulation of FoxP3 might be linked with CD4+ T
cell activation. We suppose that hyaluronic acid can potentially
differentiate functionally active regulatory T cells in health but not in
RA.
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Systemic inflammation modulates Fc receptor expression on
microglia in a mouse model of chronic neurodegeneration:
implications for immunotherapy

J. L. Teeling,* K. S. Lunnon,” M. J. Glennie* & V. H. Perry*

*CNS Inflammation Group, University of Southampton, Southampton,
UK, "NIHR Biomedical Research Centre, Institute of Psychiatry, King’s
College London, London, UK, fCancer Sciences, University of South-
ampton, Southampton, UK

Chronic neurodegeneration is a world-wide health problem and it
has been suggested that systemic inflammation can accelerate the
onset and progression of clinical symptoms. A possible explanation
is that systemic inflammation ‘switches’ the phenotype of microglia
from a relatively benign to a highly aggressive and tissue damaging
phenotype. We have investigated the molecular mechanism under-
lying this microglia phenotype ‘switching’ and demonstrate that
mice with chronic neurodegeneration (ME7 prion model) show an
increased expression of receptors that have a key role in macrophage
activation and associated signalling pathways, including: TREM-2,
Siglec-F, CD200R and IgG Fc receptors (FcyRs). Systemic in-
flammation induced by LPS further increased protein levels of the
activating FcyRIII and FcyRIV, but not of other microglial receptors,
including the inhibitory FcyRIL. In addition to these changes in
receptor expression, IgG levels in the brain parenchyma were raised
during chronic neurodegeneration and these IgG levels further in-
creased following systemic inflammation. Gamma-chain deficient
mice show similar levels of IgG and microglial activation but
modified pro-inflammatory cytokine expression in the brain fol-
lowing systemic inflammation. We conclude that systemic in-
flammation  during chronic neurodegeneration increases the
expression levels of activating FcyR on microglia, and thereby lowers
the signalling threshold for antibody-mediated cell activation. At the
same time, IgG influx into the brain could provide a cross-linking
ligand resulting in excessive microglia activation that is detrimental
to neurons already under threat by misfolded protein.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Patients with complex regional pain syndrome have activating
serum-autoantibodies against alpha 1 adrenoceptors and mus-
carinergic receptors

V. Thompson,* E. Dubuis,” M. L. Leite," M. Leuwer,’ F. Blaes,’

D. Spiller,** A. Vincent" & A. Goebel*

*Center for Immune Studies in Pain, University of Liverpool, Liverpool,
UK, 7LCardiology Research Group, Imperial College London, London, UK,
¥Clinical Neurology and Weatherall Inst. of Molecular Med., University
of Oxford, Oxford, UK, *Molecular and Clinical Pharmacology,
University of Liverpool, Liverpool, UK, "Clinical Neurology, Giessen
University, Giessen, Germany, **Imaging Suite, University of Liverpool,
Liverpool, UK

Complex regional pain syndrome (CRPS) is a painful, usually post-
traumatic condition in a limb. It is characterised by sympathetic,
sensory, and motor dysfunction and skin abnormalities but the main
symptom is pain. A range of treatments can enhance early recovery,
but in patients who do not improve within 6 months, the disease
typically has effects on longterm quality of life. Treatment of long-
standing CRPS is empirical and often of limited efficacy. We have
recently demonstrated that longstanding CRPS responds to treatment
with intravenous immunoglobulin (IVIg). A response to IVIg often
signals the importance of autoantibodies in disease. Therefore, we
investigated whether CRPS sera contain autoantibodies against re-
ceptors which could explain both pain and autonomic signs. We
purified IgG fractions from sera from patients and healthy controls,
and investigated their effect on intracellular calcium and cell con-
traction in primary rat cardiomyocytes. We found abnormalities in
both calcium handling and contractility in response to eight out of the
11 CRPS-IgG-preparations, but not in control-IgG incubated cells.
Both baseline and transient calcium were reduced by 30% and 40%
respectively and the myofibrillar sensitivity to calcium was increased
1.8-fold. The effects on intracellular calcium or myofibrillar sensitivity
could be blocked by a muscarinergic receptor antagonist or an ol
adrenoceptor-antagonist respectively. Neither antagonist altered the
depression of the calcium transient. Patch-clamping indicated that
CRPS-IgG affects calcium channel function and increases the window
current. We conclude that CRPS sera likely contain autoantibodies
against both muscarinergic and alpha-1 adrenergic receptors which
could explain important clinical observations.

328
Obesity-associated aberrant inflammation does not influence
experimental autoimmune myocarditis in C57BL/6) mice

S. P. Barry & P. G. Fallon
Clinical Medicine, Trinity College Dublin, Dublin, Ireland

Obesity is reaching epidemic proportions worldwide and represents a
new challenge for global health and wellbeing. Apart from the well
charactarised comorbidities of diabeties and hypertension, obese in-
dividuals have alterations in basic immune function, including in-
creased susceptibility to bacterial infections and autoimmune diseases.
While the relationship between obesity and autoimmune diseases
such as psoriasis and multiple sclerosis have been addressed, little is
known about the effect of obesity on autoimmune myocarditis. We
found mice fed a high-fat diet displayed increased cell proliferative
capacity and elevated production of pro-inflammatory cytokines. In
addition, obese OT-II mice displayed increased responses to OVA-
peptide, demonstrating that the obese state alters antigen-specific
CD4+ T cell immune responses. To address the impact of obesity on
experimental autoimmune myocarditis (EAM), we immunized lean
C57BL/6] mice normally resistant to EAM with myosin peptide
(MyHCg¢14-629)> as well as obese animals. In contrast to the suscep-
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tible Balb/c strain, neither lean nor obese C57BL/6] strain mice
produced serum anti-MyHC IgG antibodies, nor displayed any in-
crease in splenocyte proliferation or cytokine production in response
to MyHCg;4_629. Moreover, histological analysis revealed that obese
C57BL/6] strain mice did not display the characteristic hallmarks of
leukocyte infiltration or cardiac fibrosis clearly evident in the hearts
of Balb/c mice following EAM. Therefore, despite the presence of
pro-inflammatory cytokines known to promote myocarditis, obese
C57BL/6] mice remain resistant to EAM. Taken together these data
suggest that obesity per se does not adversely affect autoimmunity but
rather may overtly influence pathology only in genetically susceptible
individuals.
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Control of early cartilage destruction in inflammatory arthritis by
death receptor 3

E. C. Y. Wang,* Z. Newton,* F. Collins,” O. A. Hayward,* W. V.
Perks,* R. K. Singh,* J. P. Twohig* & A. S. Williams®

*Infection, Immunity & Biochemistry, Cardiff University School of
Medicine, Cardiff, UK, "Rheumatology, Cardiff University School of
Medicine, Cardiff, UK

Aims: Death Receptor 3 (DR3), the closest tumour necrosis factor
receptor superfamily relative to TNFRI, is essential for the accu-
mulation and function of effector T cells in multiple autoimmune
and inflammatory disease models, and the development of bone
erosions late in animal models of inflammatory arthritis. Here, we
investigated the role of DR3 in cartilage destruction during early
stages of disease.

Methods: DR3-deficient (DR3¥°) and DR3™' littermates were
induced for antigen-induced arthritis (AIA) using methylated BSA.
Joints were sectioned and analysed for cartilage destruction using
histo- and immunohistochemistry at early (3 days) and late (21 days)
timepoints after intra-joint mBSA challenge. MMP-9 ELISAs were
performed for in vitro culture experiments.

Results: Resistance to cartilage destruction in DR mice was
observed even at early timepoints (17.3% versus 1.9%, DR3™T
versus DR3XO, respectively; P = 0.03), prior to the main accumula-
tion of effector T cells and macrophages into the joint. DR3C
joints exhibited reduced levels of Ly6G" neutrophils (5.3% versus
1.3%, DR3“T versus DR3%C, respectively; P =0.001) and the
cartilage-destroying enzyme, matrix metalloproteinase 9 (5.0%
versus 2.5%, DR3WT versus DR3YC, respectively; P = 0.04). In vitro
experiments with human cells showed that TLIA, DR3’s only
confirmed ligand, did not trigger MMP-9 release, but neutrophils
produced >350 times more MMP-9 on a per cell basis than
macrophages or fibroblasts (253 500 versus 690 versus 80 pg/h/
10° cells; neutrophils versus macrophages versus RA  synovial
fibroblasts, respectively).

Conclusions: DR3 controls early innate immune-driven development
of cartilage destruction in inflammatory arthritis by regulating MMP-9
production and neutrophil accumulation.

3KO

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /Immunology, 135, (Suppl. 1), 52—212
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Interleukin-1 and platelets as key drivers of cerebrovascular
inflammation

J. A. Giles,* A. D. Greenhalgh,* A. Denes,* P. P. Thornton,” N. J.
Rothwell,* B. W. McColl* & S. M. Allan*

*Faculty of Life Sciences, University of Manchester, Manchester, UK,
"Medimmune, Cambridge, UK, *Roslin Institute, University of
Edinburgh, Edinburgh, UK

The infiltration of neutrophils across vascular endothelium into tissue
contributes to neurological disease, including in cerebral ischaemia. In
vitro evidence suggests a key role for platelet-derived interleukin-1al-
pha (IL-lx) in mediating neutrophil migration across the cere-
brovascular endothelium (1). This study investigates the role of
platelets and IL-1 using in vivo models of vascular inflammation.

Three murine models of neutrophil migration were used. Bacterial
endotoxin, lipopolysaccharide (LPS), was injected intraperitoneally or
into a dorsal air pouch. Lavage of the respective cavities was performed
6 h later. LPS was stereotactically injected into the striatum, and the
brain fixed and removed 24 h later. Flow cytometry or immunobhis-
tochemistry were used to assess migrated neutrophil numbers. To
determine the role of platelets, platelet depletion was induced via an
anti-CD41 antibody. To determine the role of IL-1, IL-1a/f knockout
mice were used. Cytokines were quantified using cytometric bead
array.

In all models, platelet depletion abolished the neutrophil migration,
indicating a key role for platelets in this process. A robust
inflammatory response was seen in serum cytokines after LPS injection
and platelet depletion selectively abrogated the increase in serum IL-1o.
IL-1a/f knockout mice revealed a significant difference in neutrophil
migration between knockout animals and controls in the encephalitis
model, with no difference in the peritonitis model.

In an in vivo peritonitis model, neutrophil migration appears to
be dependent on platelets, yet independent of IL-1. In an
encephalitis model, neutrophil migration appears dependent on
platelets and IL-1, raising the possibility of tissue-specific inflam-
matory pathways.

339
The role of host CD4 T cells in germinal centre mediated auto-
antibody production in GVH responses

M. S. Qureshi, T. M. Conlon, R. Motallebzadeh, E. M. Bolton,
J. A. Bradley & G. J. Pettigrew
Department of Surgery, University of Cambridge, Cambridge, UK

The class-switched and long-lasting nature of autoantibody responses
suggests germinal centre (GC) output and a requirement for T folli-
cular-helper (Tgy) cells. Here we examine a well-characterised model
of GVH- induced humoral autoimmunity to delineate the respective
roles of donor and recipient CD4 T cells in the development of auto-
reactive GCs.

Adoptive transfer of MHC class II disparate bm12 CD4 T cells into
B6 mice resulted in production of anti-nuclear autoantibody with 60%
(+11%) of the splenic B cell follicles exhibiting PNA™/GL 7
germinal centre morphology at week 7. In contrast bm12 CD4 T cells
adoptively transferred into TCR™™ (T cell deficient) mice provoked a
shorter-lasting autoantibody response, despite being initially as strong.
Notably, B cell follicles did not differentiate into GCs and in keeping
with an extra-follicular response, only CXCR4", ICOS™ (and not
CXCR5") CD4 T helper cells were detectable. Confirmation that
recipient CD4 T cells were required for GC development was provided
by restoration of GC reactions upon transfer of additional WT B6 CD4
T cells into bm12 CD4 T cell-challenged TCR™™ mice (62 + 4% of
follicles).

Although the initiation of GVH-induced humoral autoimmunity is
mediated by donor CD4 T cells, host CD4 T cells are nevertheless
required for development of GC reaction and production of long
lasting autoantibody. This mechanism may drive diversification of
autoantibody responses.

343
VEGF directly suppresses activation of T cells from ascites
secondary to ovarian cancer via VEGF receptor type 2

N. Gavalas,* M. Tsiatas,* O. Tsitsilonis,” E. Politi," A. Ziogas,*
A. Rodolakis,® G. Vlahos,® N. Thomakos,® D. Haidopoulos,§

E. Terpos,* A. Antsaklis,® M. Dimopoulos* & A. Bamias*
*Clinical Therapeutics, Medical School, University of Athens, Athens,
Greece, 'School of Biology, University of Athens, Athens, Greece,
iCytagenetics, Medical School, University of Athens, Athens, Greece,
SObstetrics and Gynaecology, Medical School, University of Athens,
Athens, Greece

The role of vascular endothelial growth factor (VEGF) in tumor
angiogenesis is well characterized; nevertheless, it is also a key ele-
ment in promoting tumor evasion of the immune system by down-
regulating dendritic cell maturation and thus T cell activation. We
have shown before that VEGF plays a suppressive role in the pro-
liferation of T cells isolated from blood from ovarian cancer patients
and healthy individuals. We sought to investigate the possible direct
effect of VEGF on T cell activation and through which type of
VEGEF receptor (VEGFR) it exerts this effect in T cells isolated from
ascites of ovarian cancer patients. T cells were expanded in cultures
with anti-CD3 and IL-2 with or without VEGF for 14 days, and the
number of T cells was assessed. Cultured T cells were also tested for
their cytotoxic activity in a standard 4-h *'Cr-release assay, and the
expression of VEGFRs 1, 2, and 3 was assayed by flow cytometry,
immunocytochemistry, and Western blotting. The addition of VEGF
in cultures significantly reduced T cell proliferation in a dose-de-
pendent manner. It was shown that CD3" T cells express VEGFR-2
on their surface upon activation. Experiments with anti-VEGFR-2
antibodies showed that the direct suppressive effect of VEGF on T
cell proliferation is mediated by VEGFR-2. We also showed that
VEGF significantly reduced the cytotoxic activity of T cells. Overall,
our study shows that VEGF directly suppresses T cell activation via
VEGF receptor type 2.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212



345
Tha7 cells expressing KIR3DL2 and enriched for gut homing
markers are increased in ankylosing spondylitis

A. Ridley,* S. Kollnberger,* I. Wong,* J. Shaw,* A. Chan,” M.
Fleming,* F. Cummings* & P. Bowness*

*University of Oxford, Oxford, UK, "Royal Berkshire Hospital, Reading,
UK

Background: T helper 17 (Th17) cells are a subset of pro-inflammatory
CD4 T cells implicated in the Spondyloarthritides (SpAs). Ankylosing
Spondylitis (AS), the commonest spondyloarthropathy, is genetically
associated with HLA-B27 and IL-23 receptor polymorphisms. We have
shown KIR3DL2+ expressing CD4+ T cells are expanded in the per-
ipheral blood of individuals with AS. Here we aim to characterize these
cells further.

Methods: KIR3DL2+ CD4+ T cell phenotype was investigated by flow
cytometry. Production of cytokines by PMA/ionomycin stimulated-
PBMCs was investigated by intracellular cytokine staining (ICS).
Cytokine  production by  o-CD3/28-stimulated ~ FACS-sorted
KIR3DL2+ and KIR3DL2— CD4 T cells was investigated by multiplex
bead analysis. Expression of KIR3DL2+ on CD4+ T cells was
investigated after SEB stimulation and cytokines were investigated by
ELISA.

Results: KIR3DL2+ CD4+ T cells increased in peripheral blood of
HLA-B27+ SpA patients were enriched for expression of Th17
phenotypic markers, IL23R and CCR6, and the gut-homing chemokine
receptor, CCR9. KIR3DL2+ CD4+ T cells from AS patients produced
significantly more IL-17 than KIR3DL2— CD4+ T cells and IL-17 levels
significantly increased with the Th17 cytokines rIL-23 and IL-1. SEB
activation increased the number of KIR3DL2+ cells and IL-17
production more in AS patients than controls.

Discussion: KIR3DL2+ CD4+ Th17 cells are expanded in patients with
Spondyloarthritis. These cells constitute a large proportion of
peripheral blood CD4+ T cell IL-23R expression and produce
increased levels of IL-17, which is further increased by the presence
of Th17 cytokines. Our findings link HLA-B27 with IL-17 production
and suggest new therapeutic strategies in AS/SpA.
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Human Langerin + dendritic cells are independent of epithelial
Langerhans cells; a novel perspective on Langerhans cell
histiocytosis

N. McGovern,* V. Bigley,*’+ C. Allen,’ M. Haniffa,”" X. Nong
Wang,* R. Dickinson,* S. Pagan,* K. Windebank,Jr K. M(:Clain,i F.
Ginhoux,® M. Merad” & M. Collin™"

*Institute of Cellular Medicine, Newcastle University, Newcastle Upon
Tyne, UK, "Newcastle University Upon Tyne Hospitals NHS Foundation
Trust, Newcastle Upon Tyne, UK, iDeltrartment of Pediatrics, Texas
Children’s Cancer Center, Baylor College of Medicine, Houston, TX,
USA, SSingapore Immunology Network (SIgN), Agency for Science,
Technology and Research (AXSTAR), Immunos, Singapore, Singapore,
“Department of Gene and Cell Medicine, Mount Sinai School of
Medicine, New York, NY, USA

Langerhans Cell Histiocytosis (LCH) is rare but potentially fatal dis-
ease. LCH lesions are characterised by the accumulation of Lang+ cells
(LCH cells) admixed with lymphocytes, eosinophils, neutrophils and
macrophages, which can occur is single or multiple organs. Due to
their langerin expression, which has been thought to be specific to
Langerhans cells (LC), LCH cells have been presumed to originate
from LC. However, demonstration of the accumulation of LCH cells in
non-epithelial tissues raises the question of the true origin of these cells

Examining human tissues by flow cytometry and fluorescence
microscopy, we show that Langerin-expressing dendritic cells (DC) are
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found in healthy human dermis, lung and liver. These cells differ
phenotypically from LC in their surface antigen expression, intracel-
lular langerin distribution and TLR profile. They are also distinct in
their anatomical location, repopulation kinetics following stem cell
transplantation, and their self-renewal capacity in the recently
described human dendritic cell deficiencies. We also show that
langerin expression can be induced in vitro on peripheral blood
CD11c¢+DC in 12—18 h in the presence of an inflammatory cellular
milieu or specific cytokine combinations, including GM-CSF and
TNFa or TGFb. Furthermore, examining lesional material, we show
that the phenotype of LCH cells, by mRNA and surface antigen
expression, is at least as close to that of Langerin-expressing DC as LC.

These findings suggest that langerin expression may be triggered by
the inflammatory components of the lesions and crucially changes the
emphasis of LCH research and consequently the search for effective
treatments.
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HD6: a novel monoclonal antibody that recognises a subset of
HLA-B27 molecules strongly implicated in spondyloarthritis
disease pathogenesis

K. McHugh,* J. Shaw,* S. Kollnberger,* L. Utriainen,” D. Firmin," S.
Milling,” C. Renner* & P. Bowness *®

*Nuffield Department of Clinical Medicine, University of Oxford, Oxford,
UK, "Institute of Infection, Immunity and Inflammation, University of
Glasgow, Glasgow, UK, *Department of Oncology, University of Zurich,
Zurich, Switzerland, *Nuffield Orthopaedic Centre, Oxford Radcliffe
Hospitals NHS Trust, Oxford, UK

The MHC class I antigen HLA-B27 (B27) is strongly associated with
development of a group of closely related arthritic diseases, collectively
known as spondyloarthropathies, including Ankylosing Spondylitis
(AS). Transgenic rats (TG) expressing both human B27 and b,-mi-
croglobulin genes develop spontaneous inflammatory diseases similar
to AS. The mechanism by which B27 confers this susceptibility is
unclear. B27 forms both heterotrimers (B27HT) associated with pep-
tide and b,-microglobulin, and also peptide-free heavy chain homo-
dimers (B27,). A pathogenic role for B27, has been proposed. We have
generated a novel monoclonal antibody to B27, using phage-display
technology — HD6 — which binds to in vitro refolded B27, but not
B27HT complexes by ELISA. Here, the surface recognition of HLA-B27
by this novel mAb is characterised by flow cytometry both in human
HLA-B27 transfected cell lines and in splenocytes isolated from HLA-
B27 TG rats. For further characterisation of the HD6 epitope, cells
were also (i) treated with acid, or (ii) cultured with HLA-B27-binding
or control peptides prior to FACS analysis. These data demonstrate
HD6 binds to an epitope present on the surface of B27-transfected cells
and on a number of cell subsets from diseased B27 TG rats, consistent
with B27, expression and recognition at the cell surface. HD6 will be a
powerful tool to address the potential pathogenic role of B27, in SpA
and may additionally have therapeutic potential.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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IFN-y and arginine metabolism during Behcet disease

H. Belguendouz,* D. Messaoudene,* K. Lahmar-Belguendouz,*

M. L. Ahmedi,* D. Hakeum,” F. Othmani,} D. Hartani® &

C. Touil-Boukoffa*

*Cellular and Molecular Biology, University of Sciences and Technology
Houari Boumediene (U.S.T.H.B), Algiers, Algeria, "Department of
Internal Medecine, CHU Bab Eloued, Algiers, Algeria, iDepartment of
Internal Medecine, CHU Mustapha Bacha, Algiers, Algeria,® Department
of Ophtalmology, CHU Mustapha Bacha, Algiers, Algeria

Behget Disease (BD) is a systemic chronic inflammatory disorder with
uncertain etiology. We previously showed a concomitant significant
increase in IFN-y, IL-4 and nitric oxide, product of NOS, during
disease acute phase. However, L-arginine, the NOS substrate, is shared
by the arginases which can be induced by IL-4. To evaluate the NOS
and arginases activity and their regulation by IFN-y during BD, 32
patients with BD and 22 control subjects were included in this study.
Peripheral Blood Mononuclear cells (PBMC) were separated on his-
topaque (Sigma-Aldrich) and cultured either in MEM or DMEM
complemented with 10% of FBS and antibiotics. Cultures were per-
formed either with or without control or patients’ plasmas and sub-
sequent treatment with either anti- IFN-y, LNMMA or BH4 (Sigma-
Aldrich). Culture supernatants were harvested after 24 h of incubation.
NO and urea measurements were performed by modified Griess and
Berthelot methods respectively.

Results: In all cases, NO levels in MEM were higher than those
obtained in DMEM (P < 0.05). Our results showed a significant
increase in NO production after culture treatment with patients’
plasmas alone or with BH4 (P < 0.05). Culture treatment with anti-
IEN-y or LNMMA reduced significantly NO levels in culture super-
natants. Urea production profile was inversed when compared to NO
production. The treatment effect was also more significant in DMEM
than in MEM. In conclusion, our results suggest that IFN-y is
implicated in NO production during BD. However, it seems that the
NOS/arginase balance is more regulated at the post traductional level
by a substrate competition.

373
Deregulated apoptosis pathways in CD4*CD28™" T cells from
patients with myocardial infarction

R. F. Antunes, J. C. Kaski & I. E. Dumitriu
Cardiovascular Sciences, St. George’s University of London, London, UK

Background: T lymphocytes, the main effectors of adaptive immunity,
have key roles in the development and progression of atherosclerosis.
The frequency of the CD4*CD28™! T cell subset increases significantly
in patients with myocardial infarction. These cells, which character-
istically do not express the CD28 costimulatory receptor, have been
suggested to mediate plaque instability and recurrence of myocardial
infarction.

Aim: Our aim was to investigate the mechanisms that lead to the
accumulation of CD4*CD28™" T cells in patients with myocardial
infarction, with the main focus on apoptosis pathways in these cells.
Methods: CD4"CD28™" T cells from peripheral blood of myocardial
infarction patients and controls were tested for the expression of death
receptors (Fas) and ligands (FasL), as well as the levels of anti-
apoptotic (Bcl-2, Bcl-xL, survivin) and pro-apoptotic (Bax, Bim)
proteins, using flow cytometry. In addition, analysis of apoptosis with
Annexin V and 7-AAD as well as detection of activated caspase-3 was
performed following in vitro activation of T cells.

Results: We found that CD4"CD28™" T cells express lower levels of
anti-apoptotic proteins Bcl-2, Bcl-xL and survivin when compared to
conventional CD4"CD28" T cells. Furthermore, the pro-apoptotic
protein Bax was increased in CD4"CD28™! T cells.

Conclusion: Our results suggest that the balance between anti-
apoptotic and pro-apoptotic proteins is deregulated in CD4"CD2g™!
T cells from patients with myocardial infarction. These findings could
open the way for novel therapies aimed at targeted induction of
apoptosis in CD4"CD28™" T cells to stabilise atherosclerotic lesions.
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Interaction between glycans and the immune system: do glycans
play a role in Crohn’s disease pathogenesis?

L. Baram,”' L. Spektor,*’T H. Elad,* Z. Halpern,m’§ H. Guzner-
Gur"" & L. Dotan"™*

*Mucosal Immunology Laboratory, The Research Center for Digestive
Tract and Liver Diseases, Tel Aviv Sourasky Medical Center, Tel Aviv,
Israel, YSackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel,
*Gastroenterology and Liver Diseases, Tel Aviv Sourasky Medical Center,
Tel Aviv, Israel, SThe Research Center for Digestive Tract and Liver
Diseases, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel, "Internal
Medicine B, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel

Introduction: Crohn’s disease (CD) is characterized by loss of toler-
ance towards intestinal microorganisms, reflected by serologic re-
sponses towards fungal characteristic glycans such as mannan (anti
Saccharomyces cereviciae antibodies), and laminarin (anti laminar-
ibioside carbohydrate antibodies). However, the role of glycans in CD
immunopathogenesis is yet unclear.

Aim: To explore glycan-induced immune responses and their
correlation with intestinal inflammation.

Methods: Peripheral blood mononuclear cells (PBMCs) isolated from
CD and normal control patients were stimulated by glycans or heat
killed (HK) yeasts. Glycan receptor expression, cytokine secretion, and
signaling pathways were assessed.

Results: The glycans mannan and laminarin induced significantly
higher pro-inflammatory cytokine secretion by CD versus normal
PBMCs: TNF-o (laminarin: 408 versus 212 pg/ml P = 0.014); IL-1f
(laminarin: 284 versus 56 pg/ml, P = 0.013, mannan: 701 versus
279 pg/ml P = 0.025), IL-6 (laminarin: 2903 versus 1075 pg/ml,
P = 0.007, mannan: 5645 versus 2856 pg/ml, P = 0.021). A 89% and
77% inhibition of glycan-induced TNF-u« secretion was observed using
syk inhibitor.

HK C. albicans induced higher TNF-o secretion by CD versus
normal PBMCs (5876 versus 2470 pg/ml, P = 0.05), while HK S.
cerevisiae induced lower IL-10 secretion by CD compared to normal
PBMCs (56 versus 253 pg/ml, P = 0.007).

The glycan receptors: dectin-1 and mannose receptor were
expressed by 60 + 20% and 80 + 9% of normal blood monocytes
(CD14+ cells) respectively.

Conclusion: Glycans are capable of stimulating peripheral immune
responses, in a Syk-dependent way. CD is characterized by hyperre-
sponsiveness towards yeast characterizing glycans, reflected by
increased pro-inflammatory cytokine secretion. This may suggest a
mechanism to the existence of anti-glycan antibodies in CD patients.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Immune dysregulation and defects in mucosal B cell homeostasis
in patients with PTEN hamartoma tumor syndrome

M. Heindl,* N. Héndel,* J. Ngeow,'*' J. Kionke,* C. Wittekind,* M.
Kamprad,* A. Hoffmeister,* S. EhLS A. Rensing—Ehl,§ J. Maul,’ C.
Loddenkemper," J. Reifenberger,** S. Aretz," W. Kiess,* C. Eng"' &
H. Uhlig'"

*University Leipzig, Leipzig, Germany, TCleveland Clinic, Cleveland, OH,
USA, iUniversity Bonn, Bonn, Germany, *University Freiburg, Freiburg,
Germany, 1Charite, University Medicine, Berlin, Germany, **University
Diisseldorf, Diisseldorf, Germany, T Gastroenterology Unit, University of
Oxford, Oxford, UK

The tumor suppressor phosphatase and tensin homolog deleted on
chromosome 10 (PTEN) is the central regulator of the PI3K/AKT
signaling pathway. Mice with defects in this pathway develop multiple
alterations in T and B lymphocyte homeostasis leading to lymphoid
hyperplasia, autoimmunity and lymphomas. The immunological
consequences of PTEN deficiency in humans have not been system-
atically analyzed. In a series of 34 patients with heterozygous PTEN
germline mutations we describe immune dysregulation including
autoimmune lymphocytic thyroiditis, extensive hyperplastic tonsils,
thymus hyperplasia and gastrointestinal lymphoid hyperplasia. Func-
tional analysis revealed increased mTOR signaling including S6
phosphorylation within CD20+CD10+ germinal center B cells re-
sulting in increased proliferation. Furthermore, we found reduced
apoptosis of germinal center cells. By contrast proliferation in T cell
areas in situ was normal. Part of the changes depend on the mTOR
signalling pathway since it can be reversed by rapamycin treatment.
Our data reveal a marked functional impact of PTEN on B cell
homeostasis by modulating the PI3K/AKT signaling pathway via
mTOR and anti-apoptotic signals leading to autoimmunity and
lymphoid hyperplasia.

394
Characterisation of EYFP expression induced by type 1 IFN
production in a Trexa~/~ RosaEYFP MxCre mouse model

C. R. Walker, B. Moser & W. Muller
Faculty of Life Sciences, University of Manchester, Manchester, UK

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease
involving autoantibodies directed against nuclear, cell surface and
cytoplasmic antigens. Mutations in the TrexI gene has been associated
with SLE, characterised by production of IFN. Trex1 is a 3’-5" exo-
nuclease that degrades both single stranded and double stranded DNA.
Accumulation of DNA may activate the immune system resulting in a
breakdown of tolerance. We have generated a Trex1™'~ Rosa-EYFP Cre
mouse line under the control of Mx1 promoter. High levels of IFN will
induce Cre recombinase resulting in the removal of a stop codon in the
RosaEYFP gene, causing expression of EYFP.

To determine which tissues and cells respond to in-vivo IFN,
Trex1™'~ Rosa-EYFP*~ MxCre™~ mice were analysed in comparison
to the controls Trex"’* RosaBYFP™~ Mx-Cre™’~ and Trex"'~ Rosa-
EYFP*~ Mx-Cre'’". Leukocytes from the blood, spleen, peripheral
lymph nodes and bone marrow were analysed for EYFP and CD19,
CD4, CD8 and F4/80 expression by flow cytometry. It was shown that
all tissue and cell types analysed expressed EYFP, however the majority
of EYFP" cells were CD19". Little to no EYFP expression was observed
in the control mice. Furthermore, tissue will be analysed to determine
the presence of EYFP" cells.

These preliminary results demonstrate that the absence of the TrexI
gene results in the expression of IFN causing an activation of the EYFP
gene. This mouse model can further our understanding of SLE by more
in depth analysis of tissues types involved, the progression of the
disease and the use of therapeutics.
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Candida albicans induces the expansion of regulatory helper T
cells in healthy humans

N. Whibley,* A. D. Ormerod,” D. M. MacCallum,? N. A. R. Gow,* R.
N. Barker* & A. M. Hall*

*Section of Immunology & Infection, University of Aberdeen, Aberdeen,
UK, "Division of Applied Medicine, University of Aberdeen, Aberdeen,
UK, *Aberdeen Fungal Group, University of Aberdeen, Aberdeen, UK

The clinical spectrum of Candida albicans infection ranges from
harmless colonisation in most individuals through mucocutaneous
disease to systemic infection. An important observation is that disease
often originates from pre-existing colonisation rather than de novo in-
fection. Both innate and adaptive immunity are recognised to be im-
portant in effective control of C. albicans. The helper T cell (Th) response
to C. albicans is characterised by the generation of both Thl and Th17
cells, which may be protective or, if excessive, can cause immune pa-
thology and facilitate the spread of infection. Regulatory T cells (Treg)
can inhibit Th1 or Th17 responses in other diseases, but their role in C.
albicans infection is not known. The aim of this work was to identify and
correlate the activity of circulating Th1, Th17 and Treg cells in response
to C. albicans in healthy donors and patients with superficial C. albicans
infection. As expected, we found that C. albicans antigen preparations
induced both Th1 and Th17 responses in peripheral blood mononuclear
cells from healthy donors and C. albicans-infected patients. Interest-
ingly, Treg responses to C. albicans antigens were only found in healthy
donors and were characterised by the expansion of nTreg and IL-10
secreting Th cells. These results raise the possibilities that the absence of
Treg responses contributes to the development of infection in patients,
or, conversely, the presence of Treg in healthy donors promotes com-
mensal colonisation. In either case, manipulating Treg activity may
provide a target for future clinical therapies.

405
IL-10 producing B cells suppress anti-viral CD8 T cell responses in
chronic HBV infection

A. Das, G. Ellis, C. Pallant, R. Lopes, C. Dunn & M. Maini
Division of Infection and Immunity, University College London, London,
UK

B cells modulate immune responses in autoimmunity, infection and
cancer through antibody-independent mechanisms. In humans, a subset
of regulatory B cells can suppress T cell proliferation and cytokine pro-
duction through release of IL-10.IL-10is elevated in the serum of patients
with chronic hepatitis B virus infection (CHB), and is a potential can-
didate for suppression of HBV-specific CD8 T cell responses. We studied
the contribution of IL-10 to the pathogenesis of CHB, and determined
whether IL-10 producing B cells suppress T cell function in this setting.

Serum IL-10 levels were studied longitudinally in 11 patients with
CHB undergoing spontaneous flares of liver disease associated with
rapid changes in viral load and liver inflammation. In all individuals,
IL-10 levels correlated temporally with peaks in viral load or liver
inflammation. Blockade of IL-10 in vitro increased the frequency of
HBV-specific CD8 T cell responses suggesting that these cells may be
constitutively suppressed.

To investigate the role of B cells, peripheral blood leucocytes were
stimulated with CpG, a toll like receptor agonist relevant in the setting
of HBV, a DNA virus. IL-10 producing B cells were enriched in
patients, and their frequency correlated temporally with disease flares,
both after stimulation and directly ex vivo. Phenotypically, these cells
were predominantly immature (CD19+CD24™CD38") ex vivo; sorted
CD19+CD24MCD38" co-cultured with peripheral blood leucocytes
stimulated with HBV peptides suppressed HBV-specific CD8 T cell
responses, which was partially reversed by IL-10 blockade. These data
reveal a novel role for B cells in CHB.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Interleukin-27 receptor-deficient mice develop exacerbated in-
flammatory arthritis associated with heightened T- and B-cell
responses

G. Jones,”" C. J. Greenhill,* A. S. Williams,! M. Nowell,*

B. J. Jenkins' & S. A. Jones*

*Infection, Immunity and Biochemistry, School of Medicine, Cardiff
University, Cardiff, UK, TCentre for Innate Immunity and Infectious
Diseases, Monash Institute of Medical Research, Monash University,
Clayton, Vic., Australia, Section of Rheumatology, School of Medicine,
Cardiff University, Cardiff, UK

Cytokine control of adaptive immunity is a central process in the
development of inflammatory diseases. T helper cells that produce
interleukin-17 (IL-17; Th17 cells) are a distinct T-cell subset implicated
in autoimmune diseases including rheumatoid arthritis (RA) and
targeting of pathways that promote Th17 responses are currently of
interest for developing alternative therapies. IL-6 family cytokines are
key regulators of Th17 cells, and through differential activation of
signalling transducers and activators of transcription (STAT)1 and
STAT3, IL-6 and IL-27 have opposing outcomes on Th17 cell devel-
opment. IL-27 is an inhibitor of Th17 cells and studies in IL-27R™"~
mice have highlighted an anti-inflammatory role for this cytokine.
However, the mechanisms linking IL-27 to arthritis progression remain
unclear. To investigate this, inflammatory arthritis was induced in wild
type (WT) and IL-27R™~ mice and disease severity assessed through
measurement of joint swelling, histology and X-ray. IL-27R™"~ mice
developed exacerbated inflammatory arthritis, displaying increased
synovial infiltrates and bone erosions together with heightened Th17
responses compared to WT mice. IL-27R™'~ mice also developed in-
creased B-cell responses associated with elevated antigen specific I1gG
levels. Immunohistochemistry revealed that disease exacerbation was
associated with increased local activation of STAT3, further confirming
a damaging role for STAT3 in the synovium. Exacerbation of in-
flammatory arthritis in IL-27R™~ mice highlights an anti-in-
flammatory role for this cytokine. Excessive activation of STAT3
within the joint contributes to inflammation-induced joint pathology
and modulating the STAT1/3 axis may provide a potential therapy. In
this regard, targeting the IL-27 signalling pathway is currently being
explored.

415
The regulation of arthritic bone erosions by IL-10

C. J. Greenhill,* A. S. Williams,” G. W. Jones,* M. A. Nowell,*
M. Rosas,* P. R. Taylor,* I. R. Humphreys* & S. A. Jones*
*Department of Infection, Immunity and Biochemistry, Cardiff
University School of Medicine, Cardiff, UK, "Department of
Rheumatology, Cardiff University School of Medicine, Cardiff, UK

Interleukin 10 (IL-10) is an immuno-regulatory cytokine that termi-
nates the inflammatory response. In inflammatory arthritis IL-10 is
elevated in the serum and synovial fluid of patients with rheumatoid
arthritis (RA) and has been implicated in various pro- or anti-in-
flammatory processes. In IL-10KO mice, the inflammatory histo-
pathology associated with the induction of antigen-induced arthritis
was significantly enhanced and prolonged as compared to wild type
(WT) controls. Interestingly, histological and radiographic analysis of
joint sections from these studies suggested that IL-10 is required to
prevent excessive bone degradation. Quantitative evaluation of pro-
inflammatory regulators during experimental arthritis in IL-10KO
mice showed specific alterations in components of the inflammasome
(e.g. NALP3, caspase-1), which was accompanied by synovial increases
in IL-1f8 expression. Ex vivo studies with immortalized monocytic cells
showed that IL-10 could inhibit regulation of the inflammasome
triggered with either alum or ATP, and suppressed production of

IL-1p. In contrast, TNFo regulation (e.g. TNFa, ADAM-17) following
arthritis induction in IL-10KO mice was comparable to that seen in
WT. In this regard, arthritic IL-10KO mice showed similar levels of
matrix metalloproteinase (MMP) activity, as assessed by in vivo whole
body imaging and synovial MMP expression (MMP-1, MMP-3, MMP-
9, MMP-13), to that observed in WT controls. These data point to-
wards a hitherto unidentified crosstalk between IL-10 and the in-
flammasome, which may impact arthritic processes such as leukocyte
infiltration and bone pathology.

424
Genome-wide DNA methylation profiles of CD4+ CD28- T cells
and its implication in the immune response

B. Suarez-Alvarez,* A. Fernandez-Sanchez,* K. Schlangen,f

A. M. Aransay Banares’ & C. Lopez-Larrea*

*Servicio de Inmunologia, Hospital Universitario Central de Asturias,
Oviedo, Spain, TGenome Analysis Platform, CIC Biogune, Bilbao, Spain

The CD4+ CD28- T cells are a population of lymphocytes rarely found
in healthy individuals, but they increase with age, inflammatory dis-
orders, chronic infections and transplantation. Accumulation of CD4+
CD28— T cells had been associated with a reduced overall immune
response to pathogens and vaccines in the elderly, and amplification of
the inflammatory process in other pathologies.

In this study, we compared the global gene expression profiles of
CD4+ CD28- T versus CD4+ CD28+ T subsets using Human HT-12
v3 whole genome expression arrays, and analyzed the methylation
profiles with Illumina Infinium HumanMethylation27 bead chip
technology. Functional analyses using Gene Ontology annotations
were conducted in order to identify molecular pathways affected in the
CD4" CD28™ T cells. We identified a defined set of genes (559 genes)
upregulated in CD4* CD28™ T cells which were involved in a broad
array of biological process, such as immune response, defense response,
response to biotic stimulus, chemotaxis and secretion. Furthermore,
294 genes were regulated by DNA methylation in these subsets,
showing hypomethylation in most of the genes associated with
immunological pathways in the CD4+ CD28~ T subset. Our results
showed that during the differentiation to CD4+ CD28— T cells, DNA
demethylation is the responsible mechanisms of a increased over-
expression of genes, which contribute to the pathological functions of
this subset.

Elucidation of the molecular mechanisms of this subset is important
to develop strategies that can restore the changes in CD4+ CD28— T-
cell functions and avoid its adverse consequences in several
pathologies.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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The KIRs of HLA-B27: the role of HLA-B27 KIR interactions in
infection and spondyloarthritis

I. Wong-Baeza,* A. Ridley,* J. Shaw,* P. Bowness* & S. D.
Kollnberger+

*Weatherall Institute of Molecular Medicine, University of Oxford,
Oxford, UK, "Human Immunology Unit, Weatherall Institute of
Molecular Medicine, University of Oxford, Oxford, UK

HLA-B27 (B27) is associated with resistance to infection and spon-
dyloarthritis (SpA). We have shown that B27 can be expressed at the
cell surface of antigen presenting cells (APC) as a disulphide-bonded
heavy chain homodimer (termed B27,) in addition to classical f2m-
associated B27. B27, but not classical B27 binds to KIR3DL2 which has
previously been shown to bind to HLA-A3 and All which are not
associated with spondyloarthritis (SpA). Ligation of KIR3DL2 by B27,
promotes the survival of KIR3DL2-expressing leukocytes. Here we
show that B27, is a stronger ligand for KIR3DL2 than HLA-A3 and
other HLA-class I. B27, dimer expressing APCs stimulated production
of IL-2 by KIR3DL2CD3e-transduced reporter Jurkat T cells to a
greater extent than stimulation with APC expressing control HLA-class
1 (221B27, 813 + 55 pg/ml; 221A3, 192 + 23 pg/ml; 221B35,
65 + 3 pg/ml; 221, 146 + 3.2 pg/ml). IL-2 production was inhibited by
B27, reactive and KIR3DL2-specific MAbs. KIR3DL2Fc bound B27, on
transfected APCs. Ligation of KIR3DL2 by B27, stimulated IL17 pro-
duction and cell survival of T cells to a greater extent than binding to
HLA-A3 or other control HLA class I. Finally, peripheral blood
KIR3DL2 CD4 T cells from B27 + AS patients proliferated more in
response to antigen presented by syngeneic APC than T cells from
healthy and disease controls. T cell survival and cytokine production
was inhibited by B27, reactive and KIR3DL2-specific MAbs. Our re-
sults suggest that expansion of KIR3DL2-expressing leukocytes in B27+
SpA and B27+ healthy controls can be explained by the stronger in-
teraction of B27, with this receptor compared to other HLA class I
ligands.

447
Seroepidemiology of the recent mumps virus outbreaks in Ireland

J. Hassan,* J. Dean, E. Moss,* M. Carr,’ W. Hall* & J. Connell*
*National Virus Reference Laboratory, Dublin, Ireland, TCentre for
Research in Infectious Diseases, Dublin, Ireland

Two recent mumps outbreaks have occurred in Ireland in 2004/2005
and 2008/2009. The aims of the study were to retrospectively in-
vestigate any potential shifts in the gender bias and age profile and to
identify cohorts who are maintaining mumps virus in circulation. Two
thousand six hundred cases of acute mumps infection, as determined
by the presence of mumps-specific IgM in sera and oral fluids were
confirmed at the National Virus Reference Laboratory. Acute mumps
infection occurred more frequently in males with a ratio of approxi-
mately 2:1 in the 1—9 and 10—19 year old age groups. A 3:2 ratio was
observed in the 20—29 year old cohort and the 30+ age group did not
show a gender bias. Serological evidence of prior immunological ex-
posure to mumps virus, as determined by the presence of mumps-
specific IgG, was high and similar in males and females of all age
cohorts (93.1—100%). A significant increase in the number of acute
mumps cases in the 30 year old age group was observed. This increase
was most striking in the periods between the outbreaks (71.1% in 2007
and 56.2% in 2010). In conclusion, acute mumps infection showed a
male gender bias. The consistent and significant increase of mumps
infection in the 30 year old age group which is also evident in the
periods between outbreaks suggests that this may be the cohort
maintaining the mumps virus in circulation.
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Does the build up of molecular garbage lead to inflammatory
arthritis?

A. N. Antoniou,* D. Guiliano,* I. Lenart,* H. North,” D. Nesbeth,
K. Gould® & S. Powis’

*Division of Infection and Immunity/Centre for Rheumatology, Uni-
versity College London, London, UK, "Histocompatibility and Immuno-
genetics, Colindale Blood Centre, London, UK, “The Advanced Centre for
Biochemical Engineering, University College London, London, UK,
§Wright—Fleming Institute, Imperial College London, London, UK,
School of Medicine, University of St. Andrews, St. Andrews, UK

The Human Leucocyte Antigen (HLA)-B27 class I molecule is key to
the development of a group of inflammatory arthritic diseases. HLA-
B27 is predisposed to forming heavy chain aggregates, which may
participate in disease pathogenesis by inducing endoplasmic reticulum
(ER) stress responses. Here we demonstrate that ER stress leads to
HLA-B27 aggregate clearance by inducing ER associated degradation
(ERAD) which is dependent on the ER resident chaperone calnexin
and the transcription factor X-box binding protein-1 (XBP-1). Ag-
gregate degradation requires the E3 ubiquitin ligase 3-hydroxyl-3-
methylglutaryl reductase degradation (HRD)-1 and a direct interaction
with ER degradation-enhancing a-mannosidase-like protein (EDEM).
The data reveals the HLA-B27 dimer degradative pathway as a novel
therapeutic target in the study of HLA-B27 associated arthritidies.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /mmunology, 135, (Suppl. 1), 52—212
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Translating to the clinic biomarkers of tolerance in renal allograft
recipients

S. Norris,* E. Nova-Lamperti,* M. Runglall,'r M. Paula,* Y. Kamra,"
L. Robert,’ L. Graham® & H.-F. Maria'

*Experimental Immunobiology, MRC Centre for Transplantation,
GAMBIT Study Consortium, King’s College London, London, UK, TMRC
Centre for Transplantation, NIHR, Kings College London, London, UK,
*Immunoregulation, MRC Centre for Transplantation, King’s Health
Partners, London, UK, §Experimental Immunobiology, MRC Centre for
Transplantation, NIHR, King’s College London, London, UK, " Experi-
mental Immunobiology, MRC Centre for Transplantation, NIHR,
GAMBIT Study Consortium, Kings College London, London, UK

Background: Renal transplantation success is limited by the adverse
side-effects associated with immunosuppressive regimens and poor
long-term graft survival. The search for a safe strategy to minimise
immunosuppression has led to the identification of unique biomarkers
of tolerance, using high-end flow cytometry immune monitoring based
at our Biomedical Research Centre (Sagoo et al. JCI 2010).

Aims: Our study aims to translate these defined biomarkers of
tolerance into clinically useful identities, studying a large patient
cohort (n = 620). We also propose to assess if tolerant recipients have
a particular expansion of NK cell subsets.

Methods: Comprehensive flow cytometry of T cell and NK cell subsets,
and RT-PCR of tolerance-related genes were performed in five groups
of kidney transplants: tolerants; drug-free functionally stable, stables;
functionally stable on immunosuppression, chronic rejectors; present-
ing signs of immunological rejection and healthy controls.

Results: Preliminary flow cytometry and RT-PCR biomarker data is
consistent with our ongoing validation. In addition, chronic rejectors
represented the highest percentages of CD56"CD3~ NK cells and the
cytotoxic subset (CD56"NKG2D™) whereas the tolerant group
represented a regulatory profile (CD56"CD25"HLA-DR"). Tolerants
also showed a decreased percentage of proinflammatory CD14"CD16*
monocytes.

Conclusions: An effector and activated NK phenotype dominated in
chronic rejectors, compared to tolerants who demonstrated a
regulatory NK cell phenotype. Tolerants also showed a less potent
proinflammatory blood monocyte phenotype. This ongoing data will
be used to validate the set of biomarkers of tolerance for a clinically
applicable test and help unravel the mechanistic role of these immune
cells in transplant tolerance.

452

Epstein—Barr virus gene expression, human leukocyte antigen
alleles and chronic high viral loads in paediatric renal transplant
patients

J. Hassan,* J. Moran,” M. Carr,” A. Waters, J. Connell,* A. Awan® &
W. Hall*

*National Virus Reference Laboratory, Dublin, Ireland, *Centre for
Research in Infectious Diseases, Dublin, Ireland, {Childrens University
Hospital, Dublin, Ireland

Studies have identified solid organ transplant recipients who remain
asymptomatic despite maintaining chronic high Epstein—Barr virus
(EBV) viral loads. We examined clinical manifestations, EBV gene
expression, human leukocyte antigen (HLA) alleles, and specific T-
cell responses to EBV infection in pediatric renal transplant patients.
Seventeen pediatric renal transplant patients were categorized ac-
cording to EBV viral load into those with chronic high viral loads
(CHL) and recipients who resolve EBV infection (REI). EBV gene
expression was analyzed using real-time PCR assays and EBV-specific
T cells were analyzed by flow cytometry. EBV gene, EBV-encoded

small RNA 1, was expressed at significantly higher levels in CHL
compared with EBV seropositive controls (P < 0.005) and raised
compared with REI. BamHI A right-ward transcripts were also ex-
pressed at higher levels in CHL patients (P < 0.03) than in REL
Expression of latent genes, EBNA1, LMP1, LMP2, and lytic gene
BZLF1 were restricted to the CHL group with viral gene expression
varying over time. HLA-A*02 allele expression was predominant in
CHL patients (80%) and GLClytic-specific cytotoxic T-lymphocytes
were absent. In contrast, HLA-B*08 allele expression was prevalent in
REI patients (71%) and RAK lytic cytotoxic T-lymphocytes were
detected in all patients. EBV gene expression in CHL carriers differs
from those that resolve infection and should be interpreted alongside
HLA polymorphisms.

455

Head and neck cancer patients with HPV-associated tumours
exhibit a different profile of costimulatory receptors on CD4* T
cells and of circulating angiogenic factors

P. Baruah,* M. Lee,” T. Odutoy(—:,ic P. Williamson, N. Hyde,§

J. C. Kaski* & I. E. Dumitriu*

*Cardiac and Vascular Sciences, St. George’s University of London,
London, UK, "Department of ENT, St. George’s Hospital NHS Trust,
London, UK, *St. George’s Hospital NHS Trust, London, UK,
SDepartment of OMFS, St. George’s Hospital NHS Trust, London, UK

Background and aim: Head and neck cancers (HNC) are aggressive
tumours that associate with an inability of T cells to control tumour
progression. Expression of Human Papilloma Virus (HPV)-derived
protein p16 in HNC is known to correlate with a better prognosis than
pl6-negative tumours. Our aim was to dissect the immune mechan-
isms that may explain this phenomenon.

Methods: The expression of costimulatory (ICOS, OX40, 4-1BB) and
coinhibitory (CTLA-4, PD-1) receptors by CD4" T cells from 18 newly
diagnosed HNC patients and controls was analysed by flow cytometry.
In addition, a panel of 11 pro- and anti-angiogenic factors was
analysed in serum samples of HNC patients and controls using
multiplex ELISA. Levels of costimulatory receptors and angiogenic
factors were analysed with respect to the p16 expression in the tumoral
tissue.

Results: We found that costimulatory receptors OX40 and 4-1BB
(which control the function of T cells) were expressed at significantly
lower levels on CD4" T cells from HNC patients compared to healthy
controls. No differences were observed in the levels of coinhibitory
receptors. Of note, the co-stimulatory receptor ICOS was lower in p16-
negative patients, suggesting decreased T-cell function in this patient
group. Interestingly, pl6-negative patients exhibited higher levels of
proangiogenic factors angiopoietin, VEGF and PIGF compared to p16-
positive HNC patients.

Conclusions: HNC patients that lack p16 expression have a different
pattern of costimulatory receptors and angiogenic factors that seems
to confer a more aggressive tumour phenotype. Better understanding
of these changes may guide the development of novel therapeutic
targets.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Peripheral blood mononuclear cells (PBMCs) and adipose tissue
from overweight and obese individuals express significant high
levels of matrix metallopeptidase 9 (MMP-9)

R. Ahmad,* D. Al-Ghawas,* S. Al-Saleh,* A. Almass,* A. Hasan,* V.
L. Atizado,” M. M. Hammad, C. Lehe,* N. Zghoul,* F. Al-Ghimlas,®
J. R. AlKandari,® A. Al-Yousef," S. Al-Sabah,” M. Al-Arouj,” A.
Bennakhi” & S. Dermime*

*Immunology & Innovative Cell Therapy/Biomedical Research, Kuwait,
Kuwait, " Tissue Bank Facility/Biomedical Research, Kuwait, Kuwait,
tBiochemistry & Molecular Biology/Biomedical Research, Kuwait,
Kuwait, *Wellness ¢ Fitness Center, Kuwait, Kuwait, ' Clinical
Department, Dasman Diabetes Institute, Kuwait, Kuwait

Obesity is a growing epidemic and is associated with metabolic diseases
such as insulin resistance, hypertension, and cardiovascular disease.
Chronic inflammation is one of the major consequences, which results
in dysfunction of adipose tissue in obese patients. Growing evidence
suggests a role for MMP-9 as a key component in migration of
monocytes/macrophages to adipose tissue. Several studies have showed
increased levels of plasma/serum MMP-9 obtained from obese in-
dividuals; however the source of MMP-9 production has not been
investigated. Therefore, we aimed to identify the sources of MMP-9
production in obese individuals. Plasma concentrations of MMP-9
were measured in samples isolated from 76 individuals by ELISA assay.
mRNA expression of MMP-9 in PBMCs was quantified by RT-PCR
analysis. MMP-9 expression was also determined in the adipose tissues
of these subjects using immunohistochemistry analysis. Overweight
and obese individuals showed a significant increase of MMP-9 ex-
pression in both PBMCs and adipose tissue when compared with lean
individuals (P < 0.05). Interestingly, a remarkable higher expression of
MMP-9 was observed in overweight and obese individuals with type II
diabetes (P < 0.05). These findings indicate that the PBMCs are the
more prone to release and produce MMP-9 in obese individuals.
Further investigations are being carried out to determine the cellular
compartments within the PBMCs and/or adipose tissue that are di-
rectly involved in the modulation and induction of MMP-9 in obese
and diabetic individuals.

460
Genotype-dependent expression of the transmembrane isoform of
CTLA-4 in FOXP3* Tregs

L. Esposito, K. M. Rainbow, J. Clark, S. Nutland, J. A. Todd &
L. S. Wicker

Juvenile Diabetes Research Foundation/Wellcome Trust Diabetes and
Inflammation Laboratory, Cambridge Institute for Medical Research,
Cambridge University, Cambridge, UK

CTLA-4, an inducible negative regulator of T cell activation, plays a
critical role in the maintenance of immune self tolerance and home-
ostasis. Contrary to conventional T cells, CTLA-4 is constitutively
expressed by thymus-derived FOXP3" regulatory T cells (Treg) and is
essential for their function. Genetic variation of CTLA4 has been as-
sociated with susceptibility to several human autoimmune diseases
including type 1 diabetes (T1D). Two alternatively spliced CTLA-4
mRNAs are expressed in human T cells, one encoding the trans-
membrane molecule (TM CTLA-4) and another that lacks the trans-
membrane domain that has been described previously as soluble
CTLA-4 (sCTLA-4). We and others found significantly lower levels of
SCTLA-4 mRNA in purified CD4" T cells and FOXP3" Tregs from
donors carrying the CTLA4 SNP CT60 (rs3087243) T1D susceptible
genotype as compared with donors having the protective genotype.
Single-cell polychromatic flow cytometry analysis of CD4" T cells from
17 pairs of age-matched donors differing by genotype at CT60 de-
monstrated that intracellular CTLA-4 protein levels in Tregs are sig-
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nificantly decreased in donors carrying the T1D susceptible CTLA4
genotype both ex vivo and after short-term activation. Using novel
polyclonal and monoclonal antibodies that are specific for sCTLA-4’s
unique C terminal amino acids, we have determined that CD4" T cells
and Tregs produce little or no sCTLA-4 protein. Therefore, TM CTLA-
4 protein is responsible for the genotype-dependent CTLA-4 expres-
sion difference that we have observed in FOXP3" Tregs. These results
suggest that an inherited decrease of Treg function predisposes to T1D
and other autoimmune diseases.

462
Candida albicans promotes the differentiation of induced
CD4*CD25*Foxp3™ regulatory T cells

N. Whibley,* D. M. MacCallum,” M. A. Vickers,* N. A. Gow,"

R. N. Barker* & A. M. Hall*

*Section of Immunology & Infection, University of Aberdeen, Aberdeen,
8y y

UK, TAberdeen Fungal Group, University of Aberdeen, Aberdeen, UK

Candida albicans is commonly found in the microbial flora of humans
and although this commensal relationship is usually stable, more ser-
ious infection can occur, ranging from superficial to disseminated
disease. Regulatory T cells (Treg) have an important role in limiting
helper T cell (Th) responses and maintaining immune homeostasis
during infection. Foxp3" Treg are divided into subsets based upon
expression of the transcription factor Helios, which has been described
as a marker of thymically-derived natural Treg (nTreg), and not in-
duced Treg (iTreg). We demonstrate, for the first time, that C. albicans
promotes Th cell differentiation towards an iTreg phenotype and that
these cells are less able to suppress C. albicans-induced Th responses
compared to nTreg. Splenocytes isolated from a disseminated C. al-
bicans mouse infection were exposed to C. albicans antigens in vitro.
An increase in the number of CD4*CD25"Foxp3" cells was observed in
C. albicans-stimulated splenocyte cultures from infected, but not
control mice. Interestingly, these Treg adopted an iTreg phenotype,
whereas Treg from control mice remained predominantly nTreg, as
measured by Helios expression. Importantly, CD4"CD25" Treg iso-
lated from C. albicans-infected mice were less able to suppress Th
proliferative responses to C. albicans antigens, compared to those from
controls. These data suggest that C. albicans induces the differentiation
of iTreg during infection, but that these cells may be weak suppressors,
potentially allowing the expansion of effector Th responses. Further
work will investigate whether nTreg or iTreg suppress particular Th
subset responses and if this alters disease progression.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1), 52—212
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Familial recurrent herpes-simplex type 1 infection: an approach to
characterise the molecular basis

A. L. Manson,”" P. Gurugama,* J. Colston,’ D. Gurdasani,’ M. S.
Sandhu,’ J. Breuer' & S. L. Seneviratne*

*Clinical Immunology, Imperial College Healthcare NHS Trust, St
Mary’s, London, UK, "Immunology, Barts and The London NHS Trust,
London, UK, j;Infecz,‘ious Diseases, John Radcliffe Hospital, Oxford, UK,
SGenetic Epidemiology Group, Wellcome Trust Sanger Institute, Cam-
bridge, UK, "Virology Department, University College, London, UK

In most people, primary infection with the herpes-simplex type 1 virus
(HSV-1) occurs in childhood and is followed by latent infection. While
many individuals may experience occasional re-activation typically
manifesting as cold sores, gingiovostomatitis or skin lesions in the peri-
oral area, a minority exhibit more frequent recurrences. It is estimated
that 80—90% of the adult population are seropositive to HSV-1 and
have therefore had a primary infection. In the general UK adult po-
pulation, 42% complain of recurrent HSV with the majority having <4
episodes per year. However, approximately 1% have more than seven
attacks per year. It is well recognised that frequent reactivation is as-
sociated with certain immunodeficiency states, e.g. acquired im-
munodeficiency syndrome (AIDs) and therapeutic immunosupression.
However, in the absence of these conditions it is not well understood
why some individuals are particularly susceptible to recurrences. Al-
though the virulence of the infecting strains is thought to play a role,
genetic variation that influences the host immune response is also
likely to be important.

A patient who was reported to be having frequent recurrences of
HSV-1 (>6 per year) despite acyclovir prophylaxis was referred to our
clinic in order to investigate whether she was immunodeficient. She
came from an unusually large family and reported that several family
members across three generations had symptoms consistent with
recurrent HSV. We will describe the results of the immune
investigations of the index patient and our strategy to characterise
the disease in the wider family and investigate its molecular basis.

472
Early expansion of T-cells over 14 days post stem cell transplant
predisposes patients to acute graft versus host disease

C. F. Inman,* J. E. Croudace,* B. Abbotts,* S. Nagra,Jr R. Malladi,* C.
Craddock’ & P. Moss*

*School of Cancer Sciences, University of Birmingham, Birmingham, UK,
fCentre for Clinical Haematology, Queen Elizabeth Hospital, Birming-
ham, UK

Stem cell transplant (SCT) is an accepted strategy for the treatment of
high risk haematological disease and involves replacement of the re-
cipient’s immune system with that of an HLA matched individual. T-
cell reconstitution post-SCT is critical in induction of both the graft
versus leukaemia effect (GVL) and graft versus host disease (GVHD),
and thus in determining the outcome of SCT. However, as thymic
output is limited in adult leukaemia patients, thymic-independent
pathways, primarily homeostatic proliferation, will be key to the
shaping of the adaptive immune response.

Here we characterised the T-cell compartment of patients in the first
14 days post-SCT. Strikingly, during the second week post transplant,
both CD4 and CD8 T cells numbers were increased two and fourfold
respectively in a cohort of patients who then went on to develop GvHD
(n = 3). In contrast, numbers remained static in patients who did not
develop disease (n = 3). The increase in cell numbers in GvHD
patients was associated with (i) an increase in lymphocyte forward light
scatter, indicating the presence of T-cell proliferation (ii) expansion of
both naive and effector memory populations, and (iii) an increased

potential to secrete IFNg and IL-17 production, with reduced IL10
production. Thus, early expansion of mature T cell populations with a
pro-inflammatory phenotype post transplant may predispose patients
to GVHD.

To our knowledge, this is the first work characterising T-cell
reconstitution in the first 14 days post-transplant and highlights the
previously over-looked importance of lymphocyte activity in deter-
mining SCT outcome during this time.
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Protection at mucosal barriers: the effect of multiple-challenge
infections on the susceptibility of Mucsac mice to Trichuris muris

A. L. Gallagher,* D. J. Thornton' & R. K. Grencis*

*Immunology and Molecular Microbiology, University of Manchester,
Manchester, UK, "Wellcome Trust Centre for Cell Matrix Research,
Faculty of Life Sciences, University of Manchester, Manchester, UK

We have recently demonstrated that expression of the mucin Muc5ac,
normallyexpressed in non-intestinal mucosa, is highly up-regulated inthe
intestine following infection with the caecal-dwelling nematode Trichuris
muris. Moreover, genetic deletion of Muc5ac leads to complete suscept-
ibility to a high dose infection in an otherwise resistant mouse strain,
indicating Muc5ac is a major effector mechanism involved in protection
against this parasite. It has also been determined that the expression of
Muc5ac is IL-13-dependent since up-regulation of this mucin does not
occur in T. muris infected IL-4Ro mice. In nature, multiple-challenge
infections represent the typical manner in which host-acquired immunity
is generated. Muc5ac null mice were infected repeatedly with small
numbers of T. muris eggs to mimica more natural infection. Accumulative
dosing in this manner caused the generation of resistance in Wt mice
which correlated with increased expression of IL-13. Work presented here
demonstrates how Muc5ac expression levels changed following multiple-
challenge infections and utilising Muc5ac null mice, the role of this mucin
in this infection scenario was explored. Moreover the immune response
that developed in the Muc5ac mice was investigated over the course of
infection, with particular focus on the Th2 response and the expression of
1L-13.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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Phenotypic analysis of colonic macrophages in CX3CR1
infected with the parasitic nematode Trichuris muris

+/eGFP mice

M. C. Little,* C. C. Bain,’ S. Jung, A. Mowat” & K. J. Else*
*Faculty of Life Sciences, University of Manchester, Manchester, UK,
"Division of Immunology, Infection and Inflammation, University of
Glasgow, Glasgow, UK, *Department of Immunology, The Weizmann
Institute of Science, Rehovot, Israel

Trichuris muris is a nematode parasite of the mouse which dwells in the
large intestine. It is a natural mouse model of Trichuris trichiura, one of
the most prevalent human helminth parasites worldwide. While the
generation of a Th2 response plays an essential role in a successful
immune response, the local effector mechanisms which bring about
worm expulsion from the gut, and the regulation of the inflammatory
response are not yet fully understood. Previous studies in this la-
boratory have shown that macrophages accumulate in the large in-
testine post-infection and are the predominant type of inflammatory
cell. This study aims to determine the phenotype of these cells. Leu-
kocytes were isolated, by enzymatic digestion, from the large intestine
of CX3CR1"°“* mice and the macrophages therein were analysed by
multi-colour flow cytometry. In this mouse model, cells expressing the
chemokine receptor CX3CR1 also express eGFP. Macrophages were
defined as F4/80"CD11b"I-A/I-E*Siglec-F~. Two contrasting popula-
tions of CX3CR1" macrophages were identified. The first, F4/80"""
CX3CR1™¢" and largely LysC"CCR2 TLR-2", was relatively abundant
in uninfected mice. This phenotype is consistent with resident mac-
rophages. In contrast, the second, F4/80'°VCX3CR1""Y, was relatively
abundant post-infection. In both naive and infected mice, a high
proportion of these macrophages were Ly6C'CCR2" whereas TLR-2
was only expressed post-infection. This population is consistent with
inflammatory macrophages. Our data describe, for the first time, the
changes which occur to resident and inflammatory macrophages fol-
lowing infection with a gut-dwelling helminth.

481
The early-life gut microbiota associates with cytokine production
at 2 years of age

M. A. Johansson,* S. Saghafian-Hedengren,* Y. Haileselassie,* M.
Troye-Blomberg,* C. Nilsson” & E. Sverremark-Ekstrom*
*Immunology, Wenner-Gren Institute, Stockholm University, Stockholm,
Sweden, "Sachs Children’s Hospital, Karolinska Institute, Stockholm,
Sweden

Background: Microbial exposure early in life influences immune
maturation and potentially also the development of immune-mediated
disease.

Objective: To study early-life gut colonization, in relation to cytokine
responses at birth and at 24 months.

Methods: DNA was extracted from fecal samples at four time-points
(1 week—2 months) and Real time PCR was used for detection of
Bifidobacterium (B.) adolescentis, B. breve, B. bifidum, a group of
Lactobacilli [Lactobacillus (L.) casei, L. paracasei and L. rhamnosus] as
well as Staphylococcus (S.) aureus. Mononuclear cells from peripheral
blood (PBMCs) at 2 years of age, were stimulated with PHA and
numbers of IL-4, IL-10, IL-12 and IFN-g secreting cells were evaluated
using ELISpot. Further, PBMCs were stimulated in vitro with S. aureus
or Lactobacilli.

Results: Infants persistently colonized with Lactobacilli had fewer IL-
4 (P=0.030) and IL-12 (P = 0.022) producing cells at age two
following PHA stimulation. In contrast, early S. aureus colonization
associated with higher numbers of IL-4 (P =0.022), IL-10
(P =0.016), IL-12 (P = 0.019) producing cells. Early co-colonization
with Lactobacilli and S. aureus associated with suppression of I1L-4
(P =0.004), IL-10 (P =0.004), IL-12 (P =0.003) and IFN-g
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(P =0.034) secreting cells compared to colonization with S. aureus
alone. Also, in vitro, S. aureus induced a strong cytokine response by
PBMCs, which was dampened by the simultaneous presence of
Lactobacilli.

Conclusion: We demonstrate that the early colonization pattern
associates with the PHA-induced cytokine profile at 2 years of age.
Dysbiosis in the early microbiota may modulate the risk of developing
inflammatory conditions like allergy.

485
Development of a virus immunocapture method to determine
cellular sources of replicating populations of HIV-1 in vivo

K. Gartner,* J. Frater,” R. Phillips,T P. Klenerman' & P. Simmonds*
*Centre for Immunology, Infection and Evolution, Edinburgh, UK, "The
Peter Medawar Building for Pathogen Research, Oxford University,
Oxford, UK

Although CD4 lymphocytes represent the main cellular target for
HIV-1, it is increasingly recognised that CD8 lymphocytes can also
be infected both in vitro and in vivo after activation. Increasing
infection frequencies during disease progression suggest targeting of
activated CD8+ cytotoxic T-lymphocytes (CTLs) substantially con-
tributes to immunodeficiency and represents a significant reservoir
of HIV-1. HIV-1 derived from infected CTLs incorporate CDS;
immunocapture demonstrated that 10—30% of plasma virus was
CD8-derived (Hughes et al., 2008). Virus capture using biotinylated
antibodies and MyOne Straptavidin beads (Invitrogen) allows a
variety of other cellular markers to be detected. We have docu-
mented the incorporation of different cellular proteins (L-selectin,
integrins o4, 1, 7, CD103) in virions on in vitro infection of cell
lines and sorted PBMCs. Capture of CD103 has been used to ex-
plore the targeting of gut-associated lymphoid tissue during HIV-
infections by comparing its incorporation in plasma-derived virions
from acutely infected and asymptomatic individual (early) and those
with AIDS (late disease progression). Whereas capture of most in-
tegrins was similar in early and late stages of infection, a significant
increase in CD103-captured virus was consistently observed during
HIV infection (0.8% versus 8.8%, P = 0.0026). In cell culture
CD103-upregulation was largely restricted to CD8+ lymphocytes on
activation. Its greater incorporation into plasma virions indicates a
higher infection frequency of CD8+ T-cells residing in the gut in
chronic infection. The use of virus immunocapture to detect in-
corporated cellular proteins in virion envelopes will find wide ap-
plication for determining virus reservoirs and cellular targeting
during progression to AIDS.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, /Immunology, 135, (Suppl. 1), 52—212
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Endogenous IL-21 regulates pathogenic CD4 T cell responses
during respiratory viral infection

J. Dodd,* D. Clark,” R. Muir,* C. Korpis* & P. Openshaw*
*Respiratory Medicine, Imperial College, London, UK, TLondon School of
Hygiene & Tropical Medicine, London, UK, *Centre for Infection and
Immunity, Queens University Belfast, Belfast, UK

Interleukin-21 (IL-21) is a cytokine of great interest because of its
ability to regulate Thl, Th2, and Th17 differentiation. It is involved in
the pathogenesis of several diseases including autoimmune conditions
(rheumatoid arthritis), cancers (lymphomas) and viral infections
(HIV) but its role in immunity to respiratory infection has not been
studied. To test its effects in RSV disease with a Th2 profile, BALB/c
mice were vaccinated with recombinant vaccinia virus expressing the
RSV G protein. On RSV challenge, immunised mice developed aug-
mented disease characterised by enhanced CD4 T cell recruitment,
activation and Th2 cytokine production peaking on days 4—5 post
RSV challenge. IL-21 depletion at vaccination caused subsequent RSV
clearance to be reduced and virus-specific serum antibody responses to
be impaired. However, RSV challenge caused exacerbated pathology
with enhanced lymphocyte, neutrophil, and APC recruitment and
increased bronchoalveolar lavage IFN-y and IL-17 levels. Lung CD4 T
cells producing IFN-y and IL-17 were more numerous in depleted mice
and CD4 T cells from depleted mice expressed more rorct mRNA post
priming, and increased rorct, and tbx21 mRNA post RSV challenge
indicating enhanced Th1 and Th17 cell differentiation. Furthermore,
adoptive transfer of splenic CD4 T cells from primed, IL-21-depleted
mice into naive recipients replicated many of the effects previously
observed after RSV infection, indicating that IL-21 mediates its effects
via CD4 T cells in this model. IL-21 is therefore key modulator of anti-
viral immunity in the lung, regulating T and B cell responses and
having potent and specific effects on viral lung disease.

499
Airway epithelial cell inflammatory responses are increased by IL-
17 in the presence of RSV infection

A. M. Fonceca, D. Fawkner-Corbett, G. C. Jeffers, B. F. Flanagan &
P. S. McNamara
University of Liverpool, Liverpool, UK

Introduction: Respiratory syncytial virus (RSV) is a major cause of
bronchiolitis in infants. It preferentially infects and replicates in the
respiratory epithelium causing airway inflammation. In RSV-infected
airways, elevated interleukin (IL)-17 levels have been found which
correlate with airway responsiveness. Interestingly, IL-17 enhances the
inflammatory effects of other cytokines such as TNF-a and IL-1b. The
aim of this study was to examine the inflammatory effects of IL-17, IL-
13 (a Th2 cytokine associated with airway hyper-responiveness) and
IL-17 + IL-13 together on airway epithelial cells, in the context of RSV
infection.

Methods: Immortalised bronchial epithelial cell cultures (BEAS-2B)
(n = 3) were stimulated with 1, 10 and 100 ng/ml of IL-17 with and
without RSVA2 (0.25MOI) for 24 and 48 h. Similar treatments with
IL-13 and IL-17 + IL-13 were also performed. Culture supernatants
were collected for IL-6 and IL-8 analysis by ELISA.

Results: Both IL-6 and IL-8 production were significantly raised in
RSV-infected cultures treated with IL-17 compared to non-infected
cultures. The same effect was not observed with IL-13 and no
synergistic effect was seen with IL-17 + IL-13.

Conclusions: In the presence of RSV infection, IL-17 significantly
increases pro-inflammatory cytokine expression in airway epithelial
cells. No synergistic effect was observed with IL-17 and IL-13.

500
Endogenous soluble CTLA-4 as a regulator of autoreactive
pathogenic immune responses in systemic lupus erythematosus

L. N. Dahal,* H. Youssef,” N. Basu,” N. Fluck,* R. N. Barker,* L. P.
Erwigi & F. J. Ward*

*Immunology and Infection, University of Aberdeen, Aberdeen, UK, '
Department of Rheumatology, Aberdeen Royal Infirmary, Aberdeen, UK,
fRenal Unit, Aberdeen Royal Infirmary, Aberdeen, UK

Systemic lupus erythematosus (SLE) is a complex autoimmune disease
causing widespread, serious damage to many organs, including the
joints, kidney and brain. The disease arises from dysregulated T and B
cell responses resulting in production of autoantibodies against nu-
cleosomal and spliceosomal antigens. Increased bioavailability of type 1
interferons may also contribute to breakdown of self-tolerance, and
high serum levels of IFN-o correlate with disease activity in SLE pa-
tients. A single nucleotide polymorphism associated with lupus sus-
ceptibility, called CT60, appears to regulate expression levels of an
alternatively spliced soluble CTLA-4 (sCTLA-4) transcript, but any
relationships between sCTLA-4, IFN-o and SLE remain to be estab-
lished. In this study we investigate the functional role of sSCTLA-4 in
controlling immune responses to a panel of nucleosomal peptide au-
toantigens by cultures of peripheral blood mononuclear cells (PBMC)
from panels of SLE patients and healthy donors. There was no sig-
nificant increase in cell culture supernatant levels of sSCTLA-4 in lupus
patient responses to any autoantigenic peptide at a range of con-
centrations. However, basal levels of sCTLA-4 in culture supernatants,
correlated significantly with culture supernatant levels of IFN-o, in-
dicating that sSCTLA-4 may also be a useful marker of disease activity.
Furthermore, our data raise the possibility that sCTLA-4 plays an in-
nate role in regulating IFN-« and the autoimmune responses in SLE.

© 2011 The Author(s). Immunology © 2011 Blackwell Publishing Ltd, Immunology, 135, (Suppl. 1),52—212
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High frequencies of CD8*CD57* T-cells are correlated with CMV-
serostatus

M. Bajwa,* S. Vita,* N. Terrazzini,* E. Noon,Jr H. Smith"® &

F. Ke